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1601 GoldenAspenDrive. Suite 103. Ames, Iowa 50010. 800.433.3469. www.foxeng.(om

December 4, 2007

Ms. Nina Koger, Lead Engineer
Energy & Waste Management Bureau
Iowa Department of Natural Resources
502 East 9th Street
Des Moines, Iowa 50319

RE: 2007 Annual Groundwater Quality Report
City of Muscatine Ca.O Landfill
70-SDP-4-78C
P.N.6008

Ms. Koger:

Find attached a copy of the 2007 Annual Groundwater Quality
Report for the City of Muscatine C&D Landfill.

A copy of this data has been forwarded to Ms. Laura Liegois, Solid
Waste Manager and Field Office #6 as required by the Permit.

Sincerely,
FOX ENGINEERING ASSOCIATES, INC.

'---0 /lIJ I 10,-1 -- n
-C~ lAJ~

Todd Whipple, CPG
Project Manager
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2007 ANNUAL GROUNDWATER QUALITY REPORT

. FOR THE

MUSCATINE C&D LANDFILL
PERMIT 70-SDP-4-78C

MUSCATINE, IOWA

by:
FOX Engineering, Inc.

1601 Golden Aspen Drive, Suite 103
Ames, Iowa 50010

(515) 233-0000

FOX
I Iengineering

6008-078.320
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ANNUAL GROUNDWATER QUALITY REPORT

November 19, 2007

Ms. Nina Koger, Lead Engineer
IDNR - Energy & Waste Management Bureau
Wallace State Office Building
502 E. 9th Street
Des Moines, Iowa 50319

RE: Muscatine C&D Landfill
CLOSURE PERMIT# 70-SDP-4-78C
FOX PN 6008-078.320

Dear Ms. Koger:

This Annual Groundwater Quality Report has been prepared in accordance with lAC 567-113.26(8)
and the Closure Permit (Appendix A).

1. ANNUAL REPORT SUPPLEMENT

This report supplement addresses the numbered information requests set out in the December 1,
2004 IDNR Letter and reiterated in the February 14, 2006 IDNR Letter (Appendix A).

1) The geology and hydrogeology are described in the Hydrogeologic Investigation Report
(HIR) and Hydrologic Monitoring System Plan (HMSP) prepared by Green Environmental
Services, Inc., February, 1994 (Appendix B).

Previous land use is believed to be an undeveloped ravine.

The former solid waste stream consisted of a single demoltion/construction debris event
within the City of Muscatine. This event occurred in the late 1970's.

2) The approved monitoring network is illustrated in Sheet 1.

3) The Water Table Contour Map is included as Sheet 1.

4) A Potentiometric Map of the Regional Aquifer is not included. The potentiometric
surface slopes south toward the Mississippi River.

5) It appears that shallow groundwater mimics the topography and slopes to the southeast.
The upgradient water table well (MW-6) does not appear to be impacted by the
construction demolition fill. The remainder of the monitoring network appears to be
situated to effectively detect any migration to downgradient wells.

6) Current water quality data is included in Appendix C. Current and historic water quality is
included in Appendix D.

P.N. 6008-078.320 Page 1 of 4 Pages
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ANNUAL GROUNDWATER QUALITY REPORT

7) The upgradient well (MW-6) appears to be functioning effectively as valid upgradient
sampling point based on both the hydrogeology and the water quality results. The
approved Hydrologic Monitoring System Plan (HMSP) does not include surface water
monitoring points.

8) Control limits are calculated in the spreadsheets included in Appendix D. Comparison of
the downgradient water quality data to the calculated limits is presented in the text
below.

9) Graphical representations of water quality data, calculated control limits, and EPA
Maximum Contaminant Limits (MCL's) are included in Appendix D. Comparison of the
downgradient water quality data to the calculated limits is presented in the text below.

10) Discussion of the groundwater quality data is presented in the text below.

11) A discussion of the surface water quality data is not applicable.

12) Conclusions and recommendations are included in a separate section at the end of this
report.

ANNUAL REPORT

1. Effects on Surface Water: Surface water at the site is controlled by vegetation and
City street infrastructure. There are no surface water points being sampled at the present
time.

2. Effects on Groundwater: A summary of analytical data for each monitoring well in the
HMSP and the Analytical Reports for the past year are included as Attachment C. A
summary of the statistical computations for the upgradient Water Table Well (MW-6) is
included in the Concentration versus Time spreadsheets in Attachment D. The
concentrations of the various compounds detected in each well are graphed over time
versus the statistical limits calculated in the upgradient well. The graphs are included in the
spreadsheets in Attachment D.

The monitoring system includes monitoring wells intersecting the water table surface within
glacial tills. The effects to the groundwater are discussed below.

Monitoring wells comprising the Hydrologic Monitoring System Plan (HMSP) include MW 6
(upgradient) and MW 2, 3, 4, and 7 (downgradient). Analytical results from upgradient
monitoring well MW-6 indicate historically detected concentrations of chloride, COD, iron,
nitrogen ammonia, phenol, and TaX. The presence of the compounds in the upgradient
well suggest that the compounds are endemic to the region, or, conversely, that an
upgradient source of the compounds exists. It is noted that a cemetery exists upgradient of
the site.

P.N.6008-078.320 Page 2 of 4 Pages
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ANNUAL GROUNDWATER QUALITY REPORT

Detected concentrations in all monitoring wells are below the Primary Drinking Water MCL.
The upgradient well (MW-6) and each of the downgradient wells MW-2, MW-3, MW-4, and
MW-7 exhibit iron concentrations in excess of the Secondary Drinking Water MCL.
Similarly, the chloride concentration at MW-3 exceeded the Secondary DrinkingWater MCL
in January, 1996; April, 1998; and October, 1998.

Those compounds that exceed the calculated statistical limit, but not the MCL are
summarized by well as follows:

MW-2 - COD (10/99), TaX (10/96), phenol (10/98 & 10100).
MW-3 - iron,chloride,nitrogenammonia(7/95), COD(10/96), TOX (10/96), phenol(10/98).
MW-4 - chloride(priorto 4/01), COD (4/99), TaX (10/96 & 10198), phenols(10/98).
MW-7 - iron (10/98), TaX (10/96), phenol(10/98).

Due to the presence of detectable concentrations of each of the listed compounds in the
upgradient well, the elevated levels in the downgradient wells listed above are not
interpreted as an indication of a leachate release into groundwater.

The detection of a compound above statistical limits during a single episode or during
isolated episodes are not interpreted to represent a persistent leachate release. The
interpretation is made that detection above the statistical limits during a single event, or
during isolated episodes represents anomalous conditions in the well, the site conditions, or
in the sampling activities.

Each parameter will continue to be routinely sampled and evaluated in accordance with the
Special Provisions of the Permit.

3. Monitoring Well Maintenance and Performance Evaluation: Monitoring Well
Performance Evaluation Reports dated April, 1999 and August, 2004 were prepared and
submitted in accordance with lAC 567-113.21. The report concluded that the integrity of all
MW's was intact, and that no changes in the HMSP were recommended. Monitoring well
reevaluation is tentatively scheduled for the summer of 2009, and should again include all
monitoring wells included in HMSP.

Review of the water elevation data for 2007 does not indicate excessive variability compared
to historic water elevation data. Water elevation data is summarized in Attachment E.
Based on the available water elevation data, the assessment of well conditions, and the
hydrologic conditions at the site, the semi-annual water level measurements are interpreted
to be sufficient to gauge notable changes in the site hydrology.

Flow paths are illustrated on the Groundwater Contour Map included as Figure 1.

4. Leachate Control Plan: This landfill is currently exempt from providing and
implementing a leachate control system plan as per the Closure Permit. The conditional
exemption is common in many Closure Permits at sites that were closed prior to the
requirement for leachate collection systems. Our recent semi-annual Engineering's
inspections have not revealed leachate seeps at the site.

P.N. 6008-078.320 Page 3 of 4 Pages
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ANNUAL GROUNDWATER QUALITY REPORT

5. Explosive Gas Monitoring: Explosive gas monitoring ceased at the site in 1998
based on authorization by IDNR in Provision 2, Permit Amendment #1, dated September 15,
1998 (Attachment A).I

I
I

6. Recommendations:

a. Continue routine monitoring of the HMSP monitoring wells and re-evaluate in the
Annual Groundwater Quality Report due November 30,2008.
Continue water elevation measurements on a semi-annual basis.
Continue Engineer's inspections on a semi-annual basis.
Continue to monitor the integrity of the landfill cap.

b.
c.
d.

I
I
I
I

I hereby certify that this engineering document
was prepared by me or under my direct
personal supervision and that I am a duly
licensed Professional Engineer under the lows
of the State of Iowa.

A
My license renewal date Is December 31, 2008.

I
pa~ sheets covered by this seal:

I
I
I
I
I
I
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MW-3 629.06
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DATE

FOX Engineering Associates, Inc.
1601 Golden Aspen Drive, Suite 103

Ames, Iowa 50010
Phone: (515) 233-0000

FAX: (515) 233-0103

NO.

MUSCATINE C &: D LANDFILL
MUSCATINE. IOWA

DRAWN PROJECT NO. DATE
JAK 6008-036 11-26-07.
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STATE 01=" IOVVA
CHESTER J. ·CULVER. GOVERNOR

PATTY JUDGE. LT. GOVERNOR
DEPARTMENT OF NATURAL RESOURCES

RICHARD A. LEOPOLD. DIRECTOR

February 14,2007

Lavene Payne, Solid Waste Manager
City of Muscatine
1000 S Houser
Muscatine, IA 52761

RE: City of Muscatine C & D Landfill (CLOSED)
2006 Annual Water Quality Report· .
Permit No. 70-SDP-04-78C .

Dear Mr. Payne:

We have reviewed the 2006 Annual Water Quality Report (AWQR), dated November 28,2006,
as submitted on your behalf by FOX Engineering Associates, Inc.

...
Based on our review of the report, the Department authorizes continued implementation of the
recommended monitoring program, as follows:

1. Continued semiannual water quality analysis shall be conducted at all approved monitoring
points as defined in the Special Provisions of the permit and/or any subsequent amendments.

All future AWQRs should include the 12 items described in the Department's December 1,2004
correspondence.

If you have any questions, please contact me at (515) 281-8045.

Sincerely,
.. \.

Michael B. "Mick Leat"
Environmental Engineer
Energy and Waste Management Bureau

ML\2006WaterQualityltrMuscatineC&D .doc

COpy~g Luzbetak, P.E.
FOX Engineering Associates, Inc.
1601 Golden Aspen Drive, Suite 103
Ames,IA 50010

WALLACE STATE OFFICE BUILDING1502 EAST 9th STREET 1DES MOINES, IOWA 50319~0034
515-281-5918 TDD 515-242-5967 FAX 515-281-6794 www.iowadnr.gov

DNR Field Office #6
Nina Koger, DNR
Mick Leat, DNR

http://www.iowadnr.gov
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STATE OF IOV\lA
'rHOMAS J. VILSACK, GOVERNOR
SALLY J. PEDERSON, LT. GOVERNOR

DEPARTMENT OF NATURAL RESOURCES
JEFFREY R. YaNK, DIRECTOR

February 14, 2006

Lavene Payne, Solid Waste Manager
City of Muscatine
1000 S Houser
Muscatine, IA 52761

RE: City of Muscatine C & D Landfill (CLOSED)
. 2005 Annual Water Quality Report
Permit No. 70-SDP-04-78C

Dear Mr. Payne:

. We have reviewed the 2005 Annual Water Quality Report (AWQR), dated November 25, 2005,

. as submit:ted on your behalf by FOX Engineering Associates, Inc.

Based on our review of the report, the Department authorizes continued implementation of the
recommended monitoring program, as follows:

1. Continued semiannual water quality analysis shall be copducted at all approved
monitoring points as defined in the Special Provisions of the permit and/or any
subsequent amendments.

All future AWQRs should include the 12 items described in the Department's December 1,2004
correspondence.

If you have any questions, please contact me at (515) 281-8045.

Sincerely,

Michael B. "Mick Leat"
Environmental Engineer
Energy and Waste Management Bureau

ML\2005WaterQualityltrMuscatineC&D .doc

COPY:~lie Wolfe, P.E.
FOX Engineering Associates, Inc.
1601 Golden Aspen Drive, Suite 103
Ames,IA 50010

DNR Field Office #6
Nina Koger, DNR
Mick Leat, DNR

WALLACE STATE OFFICE BUILDING 1502 EAST 9th STREET 1DES MOINES, IOWA 50319

515-281-5918 TOO 515-242-5967 FAX 515-281-8895 www.state.ia.us/dnr

http://www.state.ia.us/dnr
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December 1, 2004

DEPARTMENT OF NATURAL RESOURCES
JEFFREYR. VONK, 7CTOR

DJL.~/
_-g:i~~ .-

Lavene Payne, Solid Waste Manager·
City ofMuscatine
1000 SHouser
Muscatine, IA 52761

RE: City of Muscatine C & D Landfill (CLOSED)
2004 Annual Water Quality Report
Permit No. 70-SDP-04-78C

DearMr. Payne:

We have reviewed the 2004 Annual Water Quality Report (AWQR), dated November 23,2004,
as submitted on your behalf by FOX Engineering Associates, Inc. .

Based on our review of the report, the Department authorizes continued implementation of the
recommended monitoring program, as follows:

1. Continued semiannual water quality analysis shall be conducted at all approved
monitoring points as defined in the Special Provisions of the permit and/or any
subsequent amendments.

In addition, all future AWQRs should include the following, starting with November 30, 2005
report:

1. A brief history of the site that describes the geology, hydrogeology, previous land-use, and
solid waste streams.

2. An 11"xI7" scaled site map delineating the approved monitoring network. All groundwater
and surface water monitoring points shall be conspicuously marked and show its function as
an upgradient, background, or downgradient sampling location.

3. A groundwater. table contour map to evaluate groundwater pathways and to evaluate potential
groundwater mounding. Data from leachate piezometers or wells should be included on the
groundwater table contour map.

4. A potentiometric map should be includ~d if a confined unit is being monitored.

5. A discussion of potential groundwater mounding and its influence on upgradient and
downgradient wells.

6. A table showing all current and historic water quality data.

WALLACE STATE OFFICE BUILDING 1502 EAST 9th STREET 1DES MOINES, IOWA 50319

515-281-5918 TOO 515-242-5967 FAX 515-281-8895 www.state.ia.us/dnr

http://www.state.ia.us/dnr


Lavene Payne, Solid Waste Manager
City of Muscatine

Page 2
December 1, 2004 I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

7. An evaluation of all upgradient groundwater and surface water points to determine whether
they are currently functioning as a valid background/upgradient sampling points based on the
groundwater table contour map and water quality data results.

8. Control limit calculations for each upgradient or background groundwater sampling point
and whether the corresponding downgradient monitoring point falls within the calculated
limits.

9. Graphical representation of water quality data in readable form. The current control limits
and, if applicable, the Maximum Contaminant Levels (MCLs) should be clearly shown on
each graph.

10. A discussion of the water quality data results stating whether potential leachate migration is
occurring beyond the waste boundary at any groundwater monitoring point. If MCLs are
exceeded, provide information on potential receptors.

11. A discussion, as applicable, of the potential impact of the landfill on surface water quality.

12. Conclusions and recommendations for future monitoring.

If you have any questions, you may contact me at (515) 281-8968.

SinCerelY'~

J f Ions
Environmental Engineer
Energy and Waste Management Bureau

JNS\JNS\J: 2004 WaterQualityltrMuscatineC&D. doc

copy: ~Iie Wolfe, P.E.
FOX Engineering Associates, Inc.
1601 Golden Aspen Drive, Suite 103
Ames, IA 50010 .

DNR Field Office #6

Nina Koger~ DNR

Jeff Simmons, DNR
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July 2, 2003

DEPARTMENT OF NATURAL RESOURCES
JEFFREYR, VQNK, DIR~CTOR

L-? lA..> ./

0...1 l.- 2' ./
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Lavene Payne, Solid Waste Manager
City of Muscatine
1000 S Houser
Muscatine, lA 52761

RE: City of Muscatine C & D Landfill (CLOSED)
Permit No. 70-SDP-04-78C
Amendment #3

Dear Mr. Payne:

Enclosed is Amendment #3 to the permit issued on December 29, 1994, for the City of
Muscatine C & D Landfill (CLOSED). The amendment and approved plans must be kept with .
the permit and the approved plans at the sanitary disposal project in accordance with solid waste
rule 567 lAC 114.26(2)"c". Please review this amendment with yoUr operators, as they must
become familiar with-it.

In accordance with the February 20, 2003 request from FOX Engineering Associates, Inc., the
enclosed amendment authorizes the permit holder to move the schedule of monitoring events one
month earlier by 1) Allowing the semiannual sampling to be conducted in March and September
of each year; 2) Allowing the annual sampling to be conducted in September of each year; and
3) Allowing the water level. measurements to be conducted in March and September of each
year.

Note that the amendment may contain conditions that require a response or action by you, which
if not properly complied with, may prompt enforcement action by this department.

Uyou have any questions, you may contact me at 515/281-8968.

Sincerely,

Environmental Engineer
Energy & Waste Management Bureau

JNS\JNS\J :MuscatineC&D94amd3X.doc
)

WALLACE STATE OFFICE BUILDING 1502 EAST 9th STREET 1DES MOINES. IOWA 50319

515-281-5918 TOD 515-242-5967 FAX 515-281-8895 www.state.ia.us/dnr

http://www.state.ia.us/dnr


Lavene Payne
City of Muscatine C&D

Attaclmlents

cc: Todd Whipple, C.P.G.
FOX Engineering Associates, Inc.
1601 Golden Aspen Drive, Suite 103
Ames, IA 50010
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DNR Field Office #6

Nina Koger, DNR

Jeff Sinunons, DNR
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IOWA DEPARTMENT OF NATURAL RESOURCES
AMENDMENT #3

Issued by: -{¥M v(y) . Ks~
Nina M. Koger
Environmental Services Division

For: the Director

Date Issued: July 2, 2003

Permit number 70-SDP-04-78C, issued on December 29, 1994, for the City of Muscatine C&D
Landfill (CLOSED) is hereby amended by the following:

In accordance with the variance approval of September 15, 1998, the permit holder is authorized
to reduce the frequency of groundwater level measurements from monthly, as required by current
subrule 567 lAC 114.26(4)"b", to semiannually.

Accordingly, in accordance with the February 20, 2003 request from FOX Engineering
Associates, Inc., the permit holder is authorized to conduct water quality sampling and water
level measurements in March and September rather than April and October.

Replace Special Provision #5b and #5g with the following:

#5b. Quarterly sampling of the approved monitoring points has been completed. Continued
semiannual sampling shall take place in March and September of each year for the
parameters listed in 567 IAC 114.26(4)"e". Routine annual testing for the parameters
listed in 567 lAC 114.26(4)"f' shall be conducted during September of each year.

The elevation of water in each monitoring well. shall be measured and recorded on a
semiannual basis in March and September.

#5g. An Annual Water Quality Report (AWQR) summarizing the effects the facility is having
on groundwater and surface water quality shall be submitted to the Department's Main
and local Field offices by November 30 each year. This report shall be prepared in
accordance with 567 lAC 114.26(8)"d"by a Professional Engineer licensed in the .State
of Iowa. The AWQR shall include the results of the semiannual groundwater
measurements and the routine semiannual and annual groundwater quality analyses
conducted at the approved monitoring points. By means of a varIance granted on
September 15, 1998, groundwater measurements may be taken on a semiannual basis.

NMK\JNS\J: MuscatineC&D94amd3.doc
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RECEIVED JAN 2 4"

STATE OF IOVVA
THOMAS J. VILSACK, <:';OVERNOR
SAL,r.y .). PEDE RSO~, LT. GOyER N.OR

DEPARtMENT OF NATURAL RESOURCES
JEFFREY R. YONK, DlRECTOR

January 18, 2002

Robert McDonald, P.E.
Assistant City Engineer
Department of Public Works
1459Washington Street
Muscatine,IA 52761-5042

SUBJECT: City of Muscatine C&D Landfill
#70-SDP-4-78C

Dear Mr. McDonald:

. This letter constitutes Amendment #2 to the permit issued December 29, 1994 for the City of
Muscatine C&D Landfill. The amendment and approved plans must be kept with the permit and
the approved plans at the sanitary disposal project in accordance with solid waste rule
l03.2(2)'c', lAC. Please review this amendment with your operators, as they must become
familiar with it.

The amendment adds the following as a Special Provision to your permit:

The Emergency Response and Remedial·Action Plan (ERRAP) prepared by Fox Engineering
Associates, Inc. that was received on December 28, 2001 is in compliance with 567 lAC 102.16
.and is hereby approved. An updated ERRAP shall be submitted at the time of any significant
changes in facillty closure operations that require modification of the currently approved
ERRAP.

If you have any questions regarding this amendment, please contact Nina M. Koger at (515) 281-
8986.

Sincerely,

Lavoy Haage
Supervisor
Solid Waste Section

WALLACE STATE OFFICE BUILDING 1502 EAST 9th STREET 1DES MOINES. IOWA 50319

515-281-5918 TDD 515-242-5967 FAX 515-281-6794 www.state.ia.us/dnr

http://www.state.ia.us/dnr
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ATTACHMENT

cc: Field Office 6

N. Koger, IDNR

F. Hallada, IDNR

A.J. Johnson, City Administrator
City Hall
Muscatine, IA 52761

Lavene Payne, Solid Waste Manager
Public Works Bldg.
1459 Washington Street
Muscatine,IA 52761

Fox Engineering
1601 Golden Aspen Drive, Suite 103
Ames,IA 50010
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TERRY E. BRANSTAO, GOVERNOR
DEPARTMENT OF NATURAL RESOURCES

LARRY J. WILSON, DIRECTOR

September 15, 1998

Robert McDonald, P.E.
Assistant City Engineer
Department of Public Works
1459 Washington Street
Muscatine, IA 52761-5042
SUBJECT: Muscatine County Sanitary Landfill

#70-SDP-4-78C C-r-f) l«$;\\

Dear Mr. McDonald:
Enclosed is Amendment #1 to the permit issued December 29,
1994 for the Muscatine County Sanitary Landfill. The
amendment must be kept with the permit and the approved plans
at the sanitary disposal project in accordance with solid
waste rule 103.2 (2) I c I! lAC. Please review this amendment
with your operators, as they must become familiar with it.
The enclosed amendment (1) authorizes a reduction in the
frequency of water level measurements from a monthly basis to
a semiannual basis; (2) authorizes the permit holder to cease
methane gas monitoring and annual report ing ; and (3)
authorizes a reduction in the frequency of routine site
inspections from a monthly basis to a semiannual basis.
Please note that the permit contains special provisions that
may require a response or action by you which, if not properly
complied with, may prompt enforcement action.
If you have any questions regarding this amendment, please
contact Nina M. Koger at (515) 281~8986.

Section

LH:nmf
ATTACHMENT

WALlACE STATE OFFICE BUILDING / DES MOINES. IOWA 50319/515-281-5145/ TOO 515-242-5967/ FAX 515-281-8895



Rob McDonald

Fox Engineering
1"531 Airport Road
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.cc: Field Office 6
N. Koger, IDNR
F. Hallada, IDNR
A.J. Johnson, City Administrator

I ~ity Hall
Muscatine, IA 52761

--
Lavene Payne, Solid Waste Manager
Public works Bldg.
1459 Washington Street
Muscatine, IA 52761
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HALLADA ..:.

F. Hallada, P.E.
Environmental Protection Division

7527 •• ~~:
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'W~:mult

Issued by: --.z:::.~~7U:::A~..v

For: the Director

Date Issued: September 15, 1998
Permit number 70-SDP-4-7$C for the Muscatine C&D Sanitary
Landfill is hereby amended-hy the following:
1. In accordance with the variance approval of September 15,

1.998, the permit holder is authorized to reduce the
frequency of groundwater level measurements from monthly,
as required by subrule 103.2(4)b lAC, to semiannually. The
measurements shall be taken in April and October of each
year, with the results submitted in the corresponding
semiannual monitoring reports.

2. In accordance with the variance approval of September 15,
1998, the permit holder is authorized to cease methane gas
monitoring and annual reporting, as required by lAC Subrule
103.2(15). However, in the event that methane gas is found
to be present at the site, gas monitoring shall be
immediately implemented.

3. The permit holder is authorized to reduce the frequency of
routine site inspections from monthly, as required by
Special Provision #6 of the permit, to semiannually. The
inspections shall be conducted in April and October of each
year, with the results submitted in the corresponding
semiannual engineering inspection reports.
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STATE OFI .-----.J'o<Ir

DEPARTMENT OF NATURAL RESOURCES
LARRY J. WILSON. OIRECTOR

December 29, 1994

Lavene Payne, Solid Waste Manager
Department of Public Works
1459'Washington Street
Muscatine, IA 52761-5042
Re: . City of Muscatine C&D Landfill

#70-SDP-4-78C
Dear Mr. Payne:
Enclosed is the closure permit f.or the City of Muscatine
Construction and Demolition'Sanitary Landfill. The permit and
the approved plans must be kept on file for post closure use
and reference. Please review the closure permit and plans with
your staff, as they must become familiar with them.
Please note that the permit contains special provisions that
may require a response or action by you which, if not properly
complied with, may prompt enforcement action.
The permit is a.uthorized continued
construction rubble fill site.

theofuse area as a

If you have any questions regarding
contact Nina M. Koger at (515) 281-8986.

this permit, please.

Sincerely, .

Lt:7af~
Supervisor
Solid Waste Section
LH:nmf
ATTACHMENT
cc: Field Office 6

N. Koger, IDNR
F. Hallada, IDNR

}~.
~:~

/-, ".

.. \. :

WALlACE STATE OFFICE BUILDING / DES MOINES, IOWA 50319/515-281-5145/ TOO 515-242·5967/ FAX 515-281-8895
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A.J. Johnson, City Administrator
City Hall
Muscatine, IA 52761

Mr. Robert McDonald, P.E.
Public Works Bldg.
1459 Washington Street
Muscatine, IA 52761

Jim Mikolaitis, P.E.
GES, Inc.
P.O. Box 9007
Cedar Rapids, IA 52409-9007
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III.

IV.

V.

VI.
VII.

VIII.

IX.

IOWA DEPARTMENT OF NATURAL RESOURCES
SANITARY DISPOSAL PROJECT PERMIT

Permit Number: 70-SDP-4-78C
Permitted Agency: City of Muscatine

Part of the NE 1/4, Sec. 3, T76N,
R2W, 3 Acres, Muscatine County, Iowa

Project Location:

Responsible Official
Name: Lavene Payne, Solid Waste Manager
Address: Department of Public Works

1459 Washington Street
Muscatine, IA 52761-5042

Phone: 319/263-8933
Registered Design Engineer

Name: Jim Mikolaitis, P.E.
Address: Howard R. Green Company

P.O. Box 9007
Cedar Rapids, IA 52409-9007

Phone: 319/395-0578
Registration Number: 11949

Date Permit Issued: December 29, 1994
Permit December 29, 2024

Issued by: . ~ ---
Environmental Protection Division
for the Director

General Provisions
The above named permitted agency is hereby authorized to
close the sanitary landfill at the described location in
conformance with Chapter 455B of the Code, the rules
pursuant thereto existing the time of issuance, and any
subsequent new rules which may be d.uly adopted, and any
provisions contained in Section X of this permit.
The facility shall be closed according to the engineering
plans and specifications approved by the Department of
Natural Resources and these shall become a. part of this
permit'. Any modifications or deviations from the
engineering plans and specifications must have prior
appro~al by the Department and an amendment to this
permit issued.
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The issuance of this permit in no way relieves the
applicant of the responsibility for complying with all
other lqcal, state, and federal statutes, ordinances, and
rules or other requirements applicable to the closure and
maintenance of this closed sanitary landfill.
No legal or financial' responsibility arising from the
closure and post closure of the approved proj ect shall
attach to the state of Iowa or the Department of Natural
Resources due to the issuance of this permit.
If title to this project is transferred, the new owner
must apply to' the Department for a transfer of this
permit within thirty days of the date of title transfer.
This transfer is void sixty days after the date of title
conveyance unless the Department has transferred the
permit.
This facility shall be surveyed as necessary and
inspected as ~escribed in the special provisions of this
permit. Semiannual reports shall be prepared containing a
brief report describing the site I s conformance and
nonconformance with the permit and the approved plans and
specifications during the inspections. These reports
shall be submitted by May 1 and November 1 each year to
both the Field and Main office,s of the Department. The
Department shall be notified if any inspection reveals
any nonconformance with the permit and approved plans and
specifications.
Failure to comply with Chapter 455B of the Code, or any
rule of order promulgated pursuant thereto, or any or,all
provisions of this permit may result in a civil penalty
of up to $5000 for each day of violation, pursuant to
Section 455B.307 of the Code.

x. Special Provisions
1. The thirty-year post closure period for this facility

begins on the date of issuance of this Closure Permit.
2. This site shall be closed and maintained in accordance

with the approved Construction and Demolition
Debris/Construction Rubble Landfill Closure and Post
Closure Plan (C/PCP), dated May 2, 1994, and Plans dated
March 19, 1994,. as submitted by Green Environmental
Services" Inc. (GES).

(
\.

3. Issuance of this closure permit, prohibits any additional
regulated waste disposal, recycling, composting, and
other related landfill activities which are subject to
,permi t. approval. However, the perrnit holder is
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Closure Permit December 29, ~994 Page 3

authorized continued use of the closed landfill for
construction rubble fill, in accordance with the approved
documents and permit conditions.

4. The permit holder shall submit a closure compliance
report certif~ed by a professional engineer registered in
the State of Iowa upon completion of the final cap
placement. The report shall certify that the site closure
has been implemented in compliance with the rules, the
Closure and Post Closure Plan, and the permit. The
following information must be included in the report:
a. As built plans showing changes from approved design

plans, including the grading and seeding of borrow
areas.

b. A copy of the notation filed with the county
recorder 'showing, for the purposes of title
abstract;., the,' exis·t'ence of a landfill on the
property, the, types of wastes disposed of and dates
of landfi-ll use.

5. This site shall be monitored for water quality in
accordance with the approved Hydrogeologic Investigation
Report and Hydrologic Monitoring System Plan (HMSP),
dated February 28, 1994" as submitted by GES.
a. The HMSP shall include groundwater monitoring points

MW-2, MW-3, MW-4, MW-6, and MW-7
In addition, monitoring points MW-~, MW-S, and PZ-8
shall be retained as water level measuring points.

b. First year quarterly sampling shall begin in April
1995. Subsequent quarterly sampling shall continue
in July and October ~995" and January ~996 for
analysis of the parameters listed in subrule
103.2(4)d and e IAC. Continued semiannual sampling
shall take place in April and October of each year
for the parameters listed in subrule l03.2(4)e IAC,
beginning in April 1996. Routine annual testing
for the parameters listed in subrule ~03.2(4)f shall
be conducted during October of each year, beginning
in October ~995.

c. Samples collected for dissolved metals analysis
shall be field filtered, preserved, and promptly
transferred to a certified laboratory.

d. The Method Detection Limit (MOL) for the test
parameters shall not exceed action levels as defined
under IAC Chapter ~33. If the action levels cannot
be feasibly achieved using procedures described in
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lAC Subrule 103.2(5), then the MDL shall not exceed
the lowest feasible level.

e. If laboratory test resul ts exceed the upgradient
mean plus two standard deviations or the Maximum
Contaminant Level (MCL) for any parameter, the
Department shall be notified within 30 days of
receipt of the analytical results.
Results of all analysis and
forms shall be submitted to
offices of this department
sample collection ..

g. An annual report summarizing the effect-s the
facility is having on groundwater and surface water
quality shall be submitted to the Department by
November 30 of each· year. This report .shall be
prepared ·i~ ;3.ccordance'withlAC Subrule l03.2(8)d by
a professional engineer ·registered in the state of
Iowa~ T~is report shal~ include the results of
groundwater level measurements conducted in the
monitoring wells.

f. the associated sampling
both the field and main
within 45 days of the

6. This site shall be inspected monthly for the first year,
or more frequently depending on weather conditions. The
frequency of routine inspections may be decreased, after
the first year, but no less frequent than semiannually,
if the permit holder provides justification that monthly
inspections are no longer necessary to ensure proper
maintenance of the site. Summarize all inspection data in
the semiannual report defined in the General Provisions.

7. All diversion and drainage systems must be maintained to
the approved specifications to prevent run-on and runoff
erosion, or other damage to the final cover. These
diversion and drainage structures must be designed to
meet a 25-year, 24 hour rainfall event.

8. The vegetative cover shall be reseeded as necessary to
maintain good vegetative growth. Any invading vegetation
whose root system could damage the.compacted soil layer
shall be removed or destroyed immediately.

9. The integrity and effectiveness of the final cover must
be maintained by making repairs as necessary to correct
the effects of settling, subsidence, erosion, or other
events. If damage to the final cover compacted. soil layer
occurs, repairs shall be made to correct the damage and
return it to original specifications .

•10. The permit holder. shall quarterly monitor and annually
report site methane concentrations in accordance with
subruie 103.2(15) lAC after May 18, 1994. Specific
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Closure Permit December 29, ~994 Page 5

actions, as defined in' the rules, shall be taken in the
event of methane gas level limit exceedances The annual
report summarizing the methane gas monitoring results and
any action taken resulting from gas levels exceeding the
specified limits during the previous ~2 months shall be
submitted by November·3D of each year.

~~. The permit holder is conditionally exempt from providing
and implem~nting a leachate control system plan.
Continued exemption is subj ect to compliance with water
quality standards, statistical limits per IAC subrule
~03.2(6) through ~03.2(8), and the control of leachate at
the site. In the event that these conditions are
violated, the permit holder shall be required to submit a
groundwater quality assessment plan in accordance with
IAC subrule ~03.2(9).

~2·. The permit holder is exempt from Financial Assurance
requirements, as provided in IAC Chapter ~~~, since
municipal solid waste has' not been disposed of at this
facility.
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ATTACHMENT B

Hydrogeologic Investigation Report & Hydrologic Monitoring System Plan
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Hydraulic Properties
~ Hydraulic gradients are presented in Table 3. Horizontal gradients were
obtained from the potentiometric map of the water table (Figure 6). Horizontal
hydraulic gradients measure the steepness of the water table. These gradients
vary from 0.122 to 0.299. Directions converge toward the ravine.

Vertical hydraulic gradients are also presented in Table 3. Head
differences were calculated for shallow to mid-level and mid-level to deep wells
in the triple clusters, wi th the exception of the gradi ent between MW-6 and MW-7.
There is a discontinuity in the saturated zone within the sand screened by MW-6,
wh ich prevents ca1culation of a vert ica1 grad ient for th is we11 pair. The
overall gradient was calculated between MW-1 and MW-3. Vertical gradients varied
from 0.0 to 0.351. The direction is downward for the upgradient cluster.

On January 20, 1994, the water levels in MW-1 and.MW-2 varied by 0.01 feet,
which is within the limit of measurement:of + or - 0.01 feet. Thus, there was
no tendency for vertical movement between these two wells. However, both wells
had a higher water level than MW-3, the shallow well. Thus, there was an upward
gradient for each well compared to MW-3, as portrayed on Figure 5. Vertical
gradients for December 16, 1993 are also presented. On that date, the typical
upward grad;'ent between MW-l and MW-2 was present.

The numeri ceil values of hydraul ic gradients are important for use in
calculations. However, t~ visualize the three-dimensional flow pattern, it is
better to refer to "the cross sections and map in Figures 4 through 6.
h Laboratory hydraulic conductivities (permeabiJities) are presented in Table
4 and Appendix F". These were determi ned by means of a constant head test on an
undisturbed sample. The samples for laboratory tests were taken from a cohesive
sediment below the depth of waste disposal except for MW-4, where no suitable
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CONSTRUCTION RUBBLE LANDFILL
MUSCATINE, IOWA
FEBRUARY, 1994

TABLE 4. HYDRAULIC CONDUCTIVITIES (K)

I
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A. LABORATORY HYDRAULIC CONDUCTIVITIES(Measured by a constant head test on an undisturbed sample)

WELL NO. DEPTH K in em/s SEDIMENT TYPE
IN FEET .

MW-l 62-63 1.8 x 10-8 Till
MW-S 33-34 3.0 x 10-9 Till
LPZ-8 45-46 4.4 x 10-9 Till

B. IN-SITU HYDRAULIC CONDUCTIVITIES
(Measured by a bail test)

WELL NO . SCREEN DEPTH K ;n em/ s SEDIMENT TY PE
IN FEET

MW-3 10-20 3 ·7 x 10-3 A1 1uvia1 S;1t and Sand
MW-2 30-40 1·6 x 10-4 Intrat i11 Sand Lens
MW-1 60-65 2 ·0 x 10-5 Intrat i11 Sand Len s

MW-4 12 .5-22 .5 1·5 x 10.3 E01;an Sand

MW- 7 10- 20 1·3 x 10-3 Eo 1;an Sand
MW- 6 37-47 5 ·8 x 10-5 Intrat;11 Sand Len s
MW- 5 69-7 4 3 ·1 x 10-8 T i11
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sample was available. Values varied from 3.0 X 10.9 to L8 X 10-8 centimeters per

second (cm/s). All samples were till. These values indicate a very low

permeabil ity.

In-situ hydraulic conductivities were determined by means of bail tests.

The results are presented in Table 4 and Appendix F, along with a description of

the saturated and/or most permeable sediment in the screened interval. Where

small, isolated sand lenses are surrounded by till, groundwater movement depends

on the conduct i vi ty of the till and the surface area of the contact between sand

and t ill as well as the conduct i vi ty of the sand. When we11 s are screened acros.s

both sand and till, the measured value is intermediate between the conductivity

of the sand and till.

Hydraulic conductivities for intratill sand lenses varied from 2.0 X 10.5

to 1.6 X 10-4 cm/s. The conductivities for eolian sand were 1.3 X 10-3 and 1.5

X 10-3 cm/s. The conductivity for alluvial silt over sand was 3.7 X 10-3 cm/s.

A bail test run for 110 minutes on MW-5 resul ted in a hydraul ic

conductivity of 1.6 X 10~ cm/s, which appeared to be too high for a well which

needed 2.5 months to stabilize or nearly stabilize. The continuous samples from

the borehole were cl ay-,ri ch t i 11 throughout the screened i nterva 1. Therefore,

five water level measurements taken over this time period were analyzed to obtain

a hydraul ic conductivity of 3.1 X 10-8 cm/s. According to LaDon Jones of Iowa

State University (personal communication), this is a valid procedure after the

well has stabilized. The difference in results is due to the effect of the

developed zone around the well during the relatively short bail test procedure

(Bouwer, 1989) (Jones, 1993). If the bai.1 test had been extended to 24 or 48

hours, similar results would have been obtained.

13
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This low in-situ hydraulic conductivity of 3.1 X 10.8 cmjs for the glacial
ti11 demonstrates that the ti11 wi11 prevent downward flow into the bedrock
aquifer. The till below a depth of 65 feet in the boring for MW-1 is likely to
have an even lower permeability because it was too dense to drill with hollow
stem augers and required rotary drilling.
~ A common form of Darcy's Law is Q = K*i*A, where Q is the flow rate, K is
the hydraul ic conductivity, i is the hydraul ic grad ient, and A is the cross
sectional area of inflow'(Freeze and Cherry, 1979). Horizontal and vertical flow
rates for one square foot of area are presented in Table 5. The horizontal flow
rates were calculated using the horizontal gradients and in-situ hydraulic
conductivities for the water table wells. The vertical flow rates for MW-S and·
MW-6 were calculated using the vertical gradient and the lower in-situ hydraulic
conductivity for each pair. The lower conductivity is used because sediments
with lower conductivity will restrict the groundwater flow. However, the true
flow rates may be less than calculated for the cluster including MW-l, MW-2, and
MW-3, since the hydraulic conductivities of the intervening till units are
unknown. No vertical hydraulic gradient nor vertical flow rate was calculated
for MW-6 and MW-7 due to the discontinuity of the saturated zone where part of
the sand lens is dry (unsaturated) within the screened interval of MW-6.

The horizontal flow rates vary from 0.882 to 5.358 f3/d. Upward flow rates
between MW-2 and MW-3 were 0.019 and 0.120 on two separate days. The upward flow
rates between MW-1 and MW-2 were 0.0 and 0.004. The vertical flow rates,
directed downward, at MW-5 and MW-6 are 2.5.X 10-5 and 3.1 X 10-5 f3jd. The
vertical flow rates are less than the horizontal. Vertical flow rates decrease
with depth. Thus, there is a strong tendency for the groundwater to flow
laterally in the shallow sediments.
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CONSTRUCTION RUBBLE LANDFILL
MUSCATINE, IOWA
FEBRUARY, 1994

TABLE 5. GROUNDWATER FLOW RATES AND TRANSMISSIVITIES

A. HORIZONTAL FLOW RATES (Qh)

WELL NO. Qh on 1[20/94 DIRECTIONin f3/d
(
.

MW-3 5.358 Southeast \

MW-4 1.630 Southeast
MW-7 0.882 South Southeast

B. VERTICAL FLOW RATES (QJ

WELL PAIR Qy on DIRECT ION Q" on DIRECTION
12/ 16/93 1/ 20194in f'/d in f3/d

MW- 2 to MW-3 a .a19 Upward 0 .120 Upward
MW- 1 t0 MW- 2 0.004 Upward 0 .000 Hor izont al

MW- 6 t0 MW- 5 3 1 X 1O-s Downward 2 5 X 1a-5 Downward. .
C. TRANSMISSIVITIES (T)

WELL NO . AQ U IFER THICKN ES-S I
T in f2/d SEDIMENT TYPE

IN FEET
MW-3 11.5 237 .9 Al 1uv ial Si1t and Sand
MW-2 1a 9 .16 Intrati11 Sand Lens
MW-1 2 a .23 Intrati11 Sand Lens

MW-4 9 76 .8 E01ian Sand

MW -7 12 .5 9a .35 E01ian Sand
MW-6 4 5 1.47 Intrati11 Sand Lens

MW-5 8* a 0007 T i11

* Le not h 0 f s andpa ck



.r......

~ Transmissivity is defined as the hydraulic conductivity multiplied by the
aquifer thickness. For unconfined aquifers, only the saturated thickness is
considered. Transmissivities are often reported for aquitards, however, the
hydraulic conductivity has more significance. The transmissivities have been
calculated using in-situ hydraulic conductivities. The highest transmissivity,
for alluvium, is 237.9 f2/d (Table 5). The transmissivities for eolian sand are
76.8 and 90.35 f2/d. Transmissivities for intratill sand lenses vary from 0.23
to 9.16 f2/d. .The transmissivity for deep ·till is 0.0007 f2/d. These
transmissivities show a progression from higher transmissivities for shallow to
lower transmi ssivities for deep .sediments varying over 6 orders of magnitude .
According to Driscoll (1986), a good aquifer for domestic use should have a
transmissivity greater than 1400 f2/d, and an aquifer used for a municipal water
supply, industry, or irrigation should have a transmissivity greater than 14,000
f2/d. None of the sediments at the landfill site would be suitable as a water
supply aquifer, even for domestic purposes.
~ Storage coefficient or specific yield can only be determined from wells
where pumping tests can be conducted (Freeze and Cherry,. 1979). This would
involve pumping one well and noting drawdown in other wells screened in the same

. .aquifer. No such data are available for the landfill site.
Designation of Aquitards and Aquifers

Groundwater flow lines and equipotential lines are refracted at a geologic
contact where the hydraulic conductivities vary (Freeze and Cherry, 1979). Flow
tends to be nearly horizontal in materials with high conductivity and nearly
verti~al in materials with low conductivity. The larger volume of water would
flow 1atera11y in the materi a1 with 1arger conduct ivity and a smaller volume
would move vertically through the material with a low conductivity. This
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information, derived from consideration of groundwater flow theory, along with
the hydraulic properties calculated for sediments at the landfill, allow
designation of aquifers and aquitards.

The deeper part of the glacial till is an aquitard. This is shown by the
low in-situ hydraul ic conductivity, flow rate, and trans.missivity measured at MW-
5 and the nearly vertical flow paths at MW-5 and MW-6. The need to use rotary
drilling below 65 feet at MW-l suggests high density and low conductivity for the
deep till at that location.

The eol ian sand at MW-4 and MW-7 and the alluvi a1 sequence at MW-3 are.
aquif£:!rs,as shown by the higher hydraulic conductivities, flow rates, and
transmissivities. The shallow till with sand seams and lenses encountered at 8-1
and MW-l at shallow depths has an intermediate hydraulic conductivity, flow rate,
and transmissivity. It is likely that the shallow till, with or without sand
lenses, functions as an'aquifer compared to the deep till. At many other sites,--------------_ _---._--_._ _- __ - .

shallow weathered till has a conductivity on the order of 10-6 cm/s. The yellow
brown color of the shallow till at the MW-5 location and at LPZ-B is a symptom
of weathering. The shallow till at the MW-l location had sand fracture fills,
which indicates weathering, but the constant saturated condition below the ravine
prevented formation of the yellow brown color. Shallow weathered till likely
extends below the entire ravine under the eolian sand and alluvium. Any
contami nated groundwater moving out of the waste woul d move 1aterally through the~.__ ...__ ...__ ._-_._.. -

alluvium and weathered till. The eolian sand, alluvium, and weathered till with
or without sand lenses form the uppermo~.~ aquifer!..The water table is situated

. _.' .'. ~" -..- _-
within this aquifer. ~-_ - ..__ .- -._ .. -_.--- \Na.ter IO-.ble. Q.nd

Uffe'(mo~+ A~u,{'e.r
O.'fe 'Sa me l¥I', t.

16



Conclusions of the Investigation
~ Horizontal flow paths converge toward the ravine.
~ Vertical flow paths in the till are downward upgradient from the landfill,
nearly horizontal at midslope, then upward toward the base of the ravine.
~ The eolian sand, alluvium, and upper till form the uppermost aquifer. The
deep till functions as an aQuitard.
~ The water table is situated in the uppermost aquifer.
5. There are no intermittent streams nor permanent streams on the landfill
property, though the drainage way in the ravine downhill from the landfill would
contain flowing water after heavy precipitation or snowmelt.

17
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PART IV
HYDROLOGIC MONITORING SYSTEM PLAN

Introduction

In light of the conclusions of the investigation, no surface water

monitoring is needed, and the following wells should be monitored: MW-2, MW-3,
MW-4, MW-6, and MW-7. Wells MW-l and MW-5 will be used as water level measuring

points. The letter of October 15, 1993 from IDNR provided a waiver to the

minimum requirement of three downgradient water table wells due to the small size

of the 1andfill and severe access restri ct ions. An eva 1uat i on of each monitori ng .'

well is provided below.

Locations of Monitoring Wells

MW-L'.. Thi swell is screened from 60 to 65 feet, across a 2-foot sand 1ens in the

deep till aquitard. It will not be monitored, but will be used as arwater level

monitoring point~
:-.- ... -_..._----_ ..-------

MW-2. This well is screened from 30 to 40 feet across a lO-foot intratill sand

lens. It'isidowngradient: The material between this sand 1 ens and the overlying
l .....:

all uvi urn is as follows: There are 1.5 feet of till wi th sand fracture fi 11

immediately bel~w the alluvium, 5 feet of till with no sand seams, and 5 feet,of

till with sand seams. The till is likely to be weathered, and the sand seams

coul d interconnect away from the borehole. Therefore, th is well shaul d be

moni tared as an @£permost aqui fer well]

KW-3. This well is screened from 10 to 20 feet in alluvium, which includes silt

over 1.5 feet of sand. The silty alluvium forms the base of the waste-filled

ravine. This is also a@owngradientluppermost aquife~ andfwater table w;ll~

toward which the shallow groundwater flow converges. It will be monitored.

18



KW-4. This well was drilled through 6.5 feet of waste near t.hewest boundary of
the waste. It is screened from 12.5 to 22.5 in very silty eolian sand and non-
silty eolian sand. It is an §permost aquifer) andCwater table welllthat is
(~owngrad i,entJfrom the northwest portion of the 1andfill . It will be manitared.
MW-5. This well is screened from 69 to 74 feet in the deep till aquitard. It
will not be monitored, but will be used as a\water level measuring p~~.
MW-6. This well is screened in from 37 to 47 feet across a 7-foot intratill sand
lens and 3 feet of till. It is possible that this sand unit could be continuous
to the waste boundary. Therefore, this well should be monitored as anluppermost
aquifer wel]. It is in anIupgradi-;ntpositiO~ ~ut if it ;s continuolls...~.i.t~the
_ ___.~_~.__._ . ~..._~. _......_... _-J -'-'-.- --_._.._.... "

wast~,. it.could be downgradienti; depending on the hydraulic head of the saturated
.. .,. - ._--_._ j

zone within the waste. Even though it is likely to be upgradient, it should not
be used as a baseline well for purposes of statistical analysis of monitoring
results.
MW-7. Thi s well s is screened from 10 to 20 feet in very si1ty eo'lian sand and
non-silty eolian sand. It is an~~~radie~~CUppermost aquifer and ~at~ble'---. .._ .•- _.- . ..._ __ -_u..

well. It will be monitored and used as the baseline well for statistical
purposes.
Operational Plan For The Monitoring System
Chemical Parameters

During' th~ first year of operation of the hydrologic monitoring system,
samples will be c~llected'quarterly from each monitoring well. Samples will be. .

analyzed for the lists of parameters in 103.2(4) "d" and "en, to be called "list
d" and "list e" below.

After the first year, samples will be collected semiannually and analyzed
for the parameters listed in 103.2(4) "en.
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An annual water-qual ity report will be submitted to IDNR with the
semi-annual engineering inspection report, by November 30 of each year, after the
quarterly sampling is complete. The water quality report will summarize the
effect the facility is having on groundwater quality. The report will discuss
any changes or maintenance that are needed for the mon itori ng system. The report
will include graphs for all chemical parameter concentrati.ons ve~sus time for
each well. The control 1imits will be shown on the graphs. Results of
activities and tests required by the well maintenance and reevaluation plan will
be submitted with the report.
Sampling Protocol

A document titled "Procedure for Groundwater and Surface Water Sampling,
Green Environmental Services, Inc., Cedar Rapids, Iowa, March, 1994" is included
in Appendi x G. An addendum to this standard protocol, as requested by Rob
McDonald.of the City of Muscatine on March 23, 1994, is presented in Appendix H.
These documents discuss procedures to be used when sampling of monitoring wells
is done at the City of Muscatine Construction Rubble landfill. Duplicate and
replicate samples and equipment blanks will not be analyzed unless required by
IDNR, according to 103.2(7) LA.C. If these are required, then procedures
described in the protocol will be followed.. MW-7 is GtpgradienfJand must be
sampled first. The other wells should be sampled in the following order:. MW-6,
MW-4, MW-2, MW-3. Water levels will be measured in wells when ·samples are
collected.
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I MONITO~ING WELL / PIEZOMETER CON~~RUCTION
DOCUMENTATION FORM

IDisposal site name city of Muscatine C & D Landfill
Well or Piezometer # MW-1 Date started 10/25/93

Permit # 70 -SDP-4- 78 r- --Date completed 10/27/93

IA• Surveyed Locations and Elevations

ILocations (± 0.5 ft.):
Specify corner of site
Distance and direction
along boundary ~~:..u~~ __

Survey grid

I
I

7028.2 N

Distance and direction
from boundary to well 10480.6 E

Elevations (±0.01 ft. MSL):
I Ground surface 638.70
* Top of protective casing 640.41
Top of well casing 640.42

I Benchmark elevation 723.29
Benchmark descriptionArrowhead bolt
at hydrant at Newell & Kindler sts.

I *Measured at hinge line
"B. Soil Boring Information

I
Name and address of construction
company Aquadrill. Inc.

R.R. 2. Box 18
Iowa city. IA 52240

Well Installation, continued:
Filter pack:-
Material Muscatine #O-C sand
Grain size Effective size = 0.930
Volume 3.0 c.f.

Seal (minimum 3 ft. length above
filter pack) :
Material Bentonite grout
Placement method.~T-=r~e~m~i~e~d~ _
Volume 21.8 c.f.

nun

Backfill (if different from
Material Same as sealPlacement Method _
Volume _

seal):

Surface seal design:
Material of protective casing:
4" square steel set in concrete
Material of grout between protective
casing and well casing:
Bentonite
Protective cap:
Material Steel (not airtight)
Vented? Y/N Locking? Y/N Y,"
Well cap:
Material PVC expandable. not
Vented? Y/N tightened

D. Groundwater Measurement
Water level (± 0.01 ft. below top of
~nner well casing) 634.45 on 1/20/94

Stabilization time <1 month
Well development method Pneumatic
bailer. used until water is-clear
Upgradient or downgradient well?
- (see piezometric map from Hydrogeo-
logic study) Downgradient

Average depth of frostline.~3~0~" __

Driller's log. Pipe schedules and grouting schedules.
8 1/2 inch X 11 inch map showing location of all monitoring well
and piezometers.

Form #542-127



ELEVATIONS: t 0.01 FT. MSL

DEPTHS: 10.1 FT. FROM
GROUND SERFACE

MW-1
TOP OF PROTECTIVE CASING~ I
ELEVATION 640.41 _ /

TOP OF WELL CASING J
ELEVATION 640.42

GROUNO SURFACE'" ~:..:...;.".....,;".;
ELEVATJON 638.70

TOP OF BACKFILL ---~
BASE OF CONCRETE PLUG
ANO BENTONITE GROUT
ELEVATION 633.70
OEPTH 5.0

BASE OF PROTECTIVE
CASING ~~--J

ELEVATION 632.74
DEPTH 5.96

BASE OF BACKFILL ..
TOP OF SEAL
ELEVATION 633.70
OEPTH 5.0

TOP OF FILTER PACK~
BASE OF SEAL
ELEVATION 580.70
DEPTH 58.0

TOP OF SCREEN ~
ELEVATION 578.70
OEPTH 60.0

BOTTOM OF SCREEN
ELEVATION 573.,70=:\
OEPTH 65.0=\'

BASE OF FILTER PACK -
ELEVATiON 571.70
DEPTH 67.0 Bentonite Seal from

67.0 to 100.0 Depth

SPACE TO ATTACI-' C:NTIRE SOIL BORING LOG
(SHOW SCREENE. N.TERVAL AND FI~TER PACK INTERVALI
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I·
I;~isposal site name city of Muscatine C & P Landfill

Well or Piezometer I HW-2 Date started 10/27/93

MONI'l .ING WELL / PIEZOMETER COl't. .'RUCTION
DOCUMENTATION FORM

Permit # 70 -SDP-4-~:
Date completed 10/28/9l

I A. surveyed Locations and Elevations

1
I,
I
I,
I"··,
1
1
1\

Locations (± 0.5 ft.):
Specify corner of site
Distance and directionalong boundary ~~~~~ __

Survey grid
7023.3 N

Distance and direction
from boundary to well 10484.3 E

Elevations (±0.01 ft. MSL):
Ground surface 638.70

* Top of protective casing 640.89
Top of well casing 640.86
Benchmark elevation 723.29
Benchmark descriptionArrowhead bolt
at hydrant at Newell & Kindler sts.
*Measured at hinge line

B. Soil Boring Xn~ormation
Name and address of construction
company Aquadrill, Inc.

R.R. 2, Box 18
Iowa city, IA 52240

Name of driller Jeff Joslyn
Drilling method Hollow stem auger
Drilling fluid,_..!.N~o:::..!n~e=----------_Bore hole diameter~9~" _

I.Soil sampling method.---:.:*:..:.:*~.:...- _
.Depth of boring--:::!4,-:!1~.wO:!..-' _
** Laskey continuous samplerc. Monitoring Well Installation1 Casing material Schedule 40 .PVCLength of casing~3~2~.~1~6~' . _1 outside casing diameter~2u.~3w7~5~'_t_
Inside casing diameter __~2w'wO~'_' _
Casing joint type Flush threaded

1 casing/screen joint typeFlush threaded
Screen material Schedule 40 PVC
Screen opening size 0.010" = 0.25 m.m

1 Screen length 10.0'_.Depth of well......::!4~0:....:...:9~5~' _

I
I
I

Well Installation, continued:
Filter pack:

Material Muscatine to-c sand
Grain size Effective size = 0.930 W
Volume 5.3 c. f.

Seal (minimum 3 ft. length· above
filter pack) :
Material Bentonite grout
Placement method,~T~r~e~m~i~e~d~ _
Volume 9.5 c. f.

Backfill (if different from
Material Same as sealPlacement Method. _
Volume. _

seal) :

Surface seal design:
Material of protective casing:
4" square steel set in concrete

Material of grout between protectivE
casing and well casing:
Bentonite

Protective cap:
Material steel (not airtight)
Vented? Y/N Locking? Y/N,~Y__
Well cap:
Material PVC expandable, not
Vented? Y/N tightened

D. Groundwater Measurement
Water level (± 0.01 ft. below top of

inner well casing) 634.46 on 1/20/9
Stabilization time <1 week
Well development method Pneumatic
bailer. used until water is clear

Upgradient or downgradient well?
(see piezometric map from Hydrogeo-

. logic study) Downgradient
Average depth of'frostline,~3~0~" __

Attachments: Driller's log. Pipe schedules and grouting schedules.
8 1/2 inch X 11 inch map showing location of all monitoring wel:
and piezometers. Form #542-12~



ELEVATiONS: 1 0.01 FT. MSL

DEPTHS; t 0./ FT. FROM
GROUND SERFACE

SPACE TO ATTA( ENTIRE SOIL BORING LOG
(SHOW SCREENED iNTERVAL AND FI~TER PACK INTERVAl

MW-2

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

TOP OF PROTECTIVE CASING-+-I
ELEVATION 640.89 _ /

TOP OF WELl...- CASING J
ELEVATION 640.86

GROUND SURFACE- ~~~
ELEVATiON 638.70

TOP OF BACKFILL ---~
BASE OF CONCRETE PLUG
AND BENTONITE GROUT
ELEVATiON 633.70
DEPTH 5.0

BASE OF PROTECTIVE
CASING --1

ELEVATION 633.22
DEPTH 5.48

BASE OF BACKFILL ..
TOP OF SEAL
ELEVATiON 633.70
DEPTH 5,0

TOP OF FILTER PACK~
BASE OF SEAL
EL.EVATION 610.70
DEPTH 28.0

TOP OF SCREEN ~
ELEVATiON 608.70
DEPTH 30,0

BOTTOM OF SCREEN
ELEVATION 598. 7U
DEPTH 40.0===~

BASE OF FILTER PACK -
ELEVATION 597 .70
DEPTH 41.0
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MONI'). .<.ING WELL / PIEZOMETER CONSTRUCTION
DOCUMENTATION FORM I

Disposal site name City of Muscatine e & 0 Landfill
Well or Piezometer # MW-3 Date started 10/28/93

Permit I 70 -SDP-4- 78 •
Date completed 1072~

A. Surveyed Locations ,and Elevations
Locations (± 0.5 ft.):
Specify corner of site Survey grid
Distance ~nd direction
along boundary 7023.7 N

Distance and direction
from boundary to well 10479.9 E

Elevations (fO.01 ft. MSL):
Ground surface 638.30

* Top of protective casing 640.37
Top of well casing 640.36
Benchmark elevation 723.29
Benchmark descriptionArrowhead bolt
at hydrant at Newell & Kindler sts.
*Measured at hinge line ,

8. Soil Boring Information
Name and address of construction
company Aquadrill, Inc.

R.R. 2, Box 18
Iowa city, IA 52240

Name of driller Jeff Joslyn
Drilling method Hollow stem auger
Drilling fluid._...!,;N!..:::o~n!.:::e:::--Bore hole diameter~9~" __
Soil sampling method.~*~*.:.-- _
Depth of boring,~2~1~.~0~' _
** Laskey continuous samplerc. Monitoring Well Installation
casing material Schedule 40 pve
Length of casing,~1~2~.~0~6~' _
outside casing diameter~2~.~3w7~5~'_' _
Inside casing diameter __~2w.wO~'_' _
casing joint type Flush threaded
casing/screen joint typeFlush threaded
Screen material Schedule 40 pve
Screen opening size 0.010" = 0.25 mm.Screen length.--:!1~0:!..;.~0~' _
'-Depthof well.~2~2=...;.~8.:...2~' __

I
I
mt
~I
IBackfill (if different from

Material Same as sealPlacement Method ~1Volume, _

I

Well Installation, continued:
Filter pack:
Material Muscatin~ to-~sand
Grain size Effective size - 0.930
Volume 5.3 c. f.

Seal (minimum 3 ft. length above
filter pack) :
Material Bentonite granules
Placement method.-=P~o~u~r~e~d~ __
Volume 1.2 c. f.

seal) :

Surface seal design:
Material 'of protective casing:
4" square steel set in concrete
Material of grout between protectivi
casing and well casing:
Bentonite
Protective cap:
Material Steel (not airtight)
Vented? Y/N Locking? Y/N
Well cap:
Material PVC expandable, not
Vented? Y/N tightened

y-I
I
ID,. GrounClwater Measurement

Attachments: Driller's log. pipe schedules and grouting schedules.
8 1{2 inch X 11 inch map showing location of all monitoring well
and piezometers. Form 1542-127

I



I· ELEVATIONS: ! 0.01 FT. MSL

DEPTHS: t 0.1 FT. FROM
GROUND SERFACE

TOP OF PROTECTIVE CASING~ I
ELEVATION 640.37 - r
TOP OF WELl. CASING J
ELEVATION 640.36

I
I
I
1
I
I;
I
I
I
I
I
1
1
I
I
1_1
I
1

MW-3

GROUND SURFACE- ~~~
ELEVATiON 638.30

TOP OF BACKFILL ---~
BASE OF CONCRETE PLUG
AND BENTONITE GROUT
ELEVATION 633! 30
DEPTH 5.0

BASE OF BACKFILL ..
TOP OF SEAL
ELEVATiON 633.30
DEPTH 5.0

TOP OF FILTER PACK~
BASE OF SEAL
ELEVATION 630,30
DEPTH 8.0

""""'~-f

TOP OF SCREEN •
ELEVATiON 628.30
DEPTH 10,0

BOTTOM OF SCREEN
ELEVATION 618, 30~
DEPTH 20.0 === ~
BASE OF FILTER PACK -
ELEVATION 617,30
DEPTH 21,0

BASE OF PROTECTIVE
CAS ING --J

ELEVATION 632.70
DEPTH 5.60

SPACE TO ATTJ... . ENTIRE SOIL BORING LOG
(SHOW SCREENEO:INTERVAL AND FILTER PACK INTERVAL

&~o·?~
- l.e 18'?P

-zz.,o~
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field boring log
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I Projc:c..:1: 1Iu=24-eiee C!-'rf) UwafdZ/C'

1
Borirl~ No. 1ftt}-3 O£lt~ Stdrted /c:; -2<;r-<j3 Dote CCJmp 1ete @-&:-/',?

.-:-
"'-//1"-7 LJ~tJ-s=ZOrl1lt.d b1"lIl'y.ol / {tJI Log 8 ed by Al~
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rsubsurface stratigrap~
"""'III

water levels
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l Bottom of BorlnSl ;;{!O ~~
~ I~

.,.. ~
sample data

~

I Depth Number/Type Depth Number/Type
~.V - :":'":" -

2b~~&''7 ·t
I'
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'.:,1....:;,." .

I @.O ' ' -'

~
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. MATERIALS
DESCRIPTION

+ 26

------+ 33 -----
1.6 X 10-4

---
Ball test - ".:---

+ 26 -------
iJ

- 82

I
I
I

I
I
I
I.
1
I
I
1
I

- 100

- 60

- 75

+ 60

- 78

50

-----------
3.7 X 10-3 ---
Ball test -----------

Y0"H29nHol
~"OHsI

p'V:.;..:.:'+:-·;!~· :+:-;i'.i'.:-:!-. ~ ___j

V.·(/'J
~19.0 1-20. <::I ~

ri :(::).r
v· (/ '.:'... '=:J

~~~.~~
~ '_''i:::J
---v14.0 ~25 [:'S;Ii:-W ,

~~'i,,-~ ...
f;\C . .a.:.:,;}, 11....----------------1f3::i.:...-B 25 to 30 TILL WITH INTRA TILL SAND SEAMS

-609.0 ---301 .."':; ~..;..~:..:;.." \ Sandy silty clay, trace gravel. Dark gray.
Unleached. Due to sample loss, the number

:.:;:.:.~(::;:.: and thickness of sand seams are unknown.
.::;:.:::;:.:::;:.:\ Sand Is light gray, fine, unleached.

~04 0 HS :~}:~?:::::}:~30 to 40 INTRA TILL SAND LENS
. :.:;:.:.~;:.:::;:~ Recovered portion Is very silty, very fine

,'.:;:.:::;:.:::;:.: sand. Medium gray , unleached.
.::~~'.:::~:.:::~:-:
::.-::.. '::.'

H99.0 HO /:.:::-/.:::·;i:-:: --I

..........

.::~:.:::::.:::::.:

..._ ....__ .....-_.-_.__ .
._. _.

o to 7 FILL
Sandy silty clay. Yellow brown and dark
brown, mottled. Disturbed material.
Minor content of brick fragments.

7 to 17 SILTY ALLUVIUM
Sandy clayey slit, trace gravel. Leached.
Dark brown from 7 to 8 feet. Topsoil.
Medium gray from 8 to 17 feet, with yellow
to orange brown oxidized mo'Ules below 15
feet. \

"-.-.

Transitional contact to underlying unit.

17 to 18.5 SANOY ALLUVIUM
Very silty, fine to medium sand. Dark gray.
Leached.

18.5 to 25 SANDY TILL
Clayey silty sand, trace gravel. Dark gray.
Leached from 18.5 to 20 feet.
Diagonal sand seams within interval from 20
to 21.5 feet, fracture fill. Seams are 1/16
to 1/2 Inches thick.
Unleached below 20 feet.

I
I

40 to 45 MARSH DEPOSITS
Organic silty clay, with plant fragments from
40 to 42 feet.· Very dark gray. Leached.
Interlayered sand and organic silty clay
below "42 feet. Sand Is medium gray, very fine,
leached. 2" organic layers 'at 42.8 and 43.5 it

-594.0 ~5~: ...~:.~~.:
..~~;.:.~.~~~.~/~;~.;
:....;....:......
.::;:.:::;:.:::;:.: 45 to 48 SAND
[U. -<;) ':,\ \ Silty. very fine sand. Light gray. Leached.

r. ..,b':;'" '=:J May be alluvium a~soclated With overlying
-a89.0 -a0 \ marsh deposits.

I

714520-J

638.7 Feet HSL

100.0 Feet



I J I Page 2 of 21
:>- I 5- &: :>-

ffi "0 ~
l!)..., 1IJ ..., N I ~-.; 0

0 :>- :a::~ I I 0< e -' MATERIALS
u 0 x x X :I: 0
CI U e x x x :>-...: :I: DESCRIPTION
u w S w=:. ~ !::a: -' 0.

W W -'~ 0

~V',O '.\ 48 to 60 TILL· ''U

Q~~.·.t Sandy silty clay, trace gravel. Dark gray.

+ 22 Leached from 48 to 50 feet. Unleached below
" ''U 50 feet.

HMO H5 Q~~.~~
· . 'U

~ ~~?tt+ 26

.~ r-579.0
.<7<:; .

-80 " ."

~

..........
:':~:.:::~:~:::~:.:60 to 62 INTRA TILL SAND LENS
.::":':",::., Silty, fine to medium sand. Medium gray.

+ 76 2.0 X 10-5 lV·.O 'j Unleached.
f · ''U

Ball test Q~~,~~1.8 X 10-8 ·:i H74.0 H5
62 to 100 TILL

Laboratory
, . 'U Sandy clayey slit, trace gravel. Dark gray.

.' Q~~..~t Unleached •

· . 'U Bag samples from mud rotary drilling

Q~~.~~
below 65.0 feet.

H69.o HO
· ''U

Q~~"'~· . 'U

--£64.0H5 Q~~"'~· . tJ
,~~.,~'''O".~· . tJ

-559.0 -80 Q~~"'~.' . tJ

bQ~~..~t· ,tJ

M54.0 HIS Q~~~~, 0'.
'tJ

Q~~\.~
· . tJ

M49.0 MlOQ~~...t" ,tJ

~~~~~. 0'.
,'. tJ

-544.0 -95 Q~~:.~,', tJ

~~~:,~
.' ,tJ

Ih~~'
-539.0 ,n, '.:_'r Bottom of borehole at 100.0 feet.

'v'

PROJECT Construction RubbleLandlill IPROJECTNUMBER 7145Z0-J
LOG OF MW-t, MW-2, MW-3

SURFACEELEVATION 638.7 Feel MSL LOCATION Muscatine, Iowa

TOTALDEPTHOF HOLE 100.0 Feel GEOLOGIST Barbara Tornev
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MONI~ ~ING WELL / PIEZOMETER CONSTRUCTION
DOCUMENTATION FORM

Disposal site name city of Muscatine C & D Landfill
Well or Piezometer # MW-4 Date started 10/28/93

Permit I~-SDP-±-~:
Date completed 10/29/93

A. surveyed Looations and Elevations
Locations (± 0.5 ft.):
Specify corner of site Survey grid
Distance and direction
along boundary 7229.9 N
Distance and direction
from boundary to well 10445.3 E

Elevations (±0.01 ft. MSL):
Ground surface 691.29

* Top of protective casing 693.23
Top of well casing 693.22
Benchmark elevation 723.29
Benchmark descriptionArroWhead bolt
at hydrant at Newell & Kindler sts.
*Measured at hinge line

B. Soil Boring Information
Name and address of construction
company Aguadril1, Inc.

R.R. 2. Box 18
Iowa city, IA 52240

Name of driller Jeff Joslyn
Drilling method Hollow stem auger
Drilling fluid,_~N~o~n~e::::...---------_Bore hole diameter~9_" _
Soil sampl'ingmethod,_*_* _
Depth of boring,~2~3::..:....O~' _
** Laskey continuous samplerc. Monitoring Well Installation
casing material Schedule 40 PVC
Length of casing~1~4~.~4~3::::..._' _
outside casing diameter~2w·~3~7~5~·_·_
Inside casing diameter __~2w.wO~'_' _
Casing joint type Flush threaded
Casing/screen joint typeFlush threaded
Screen material Schedule 40 PVC
Screen opening size 0.010" = 0.25 nun
Screen length,-:!:l~O~.:..lO=!..' _
Depth of well,.-$:.2'-=5~.:..lO:!,.;4:!._'_

Well Installation, continued:
Filter pack:
Material Muscatine #O-C sand
Grain size Effectiye size - 0.930 mn
Vo Iume 5. 1 c. f•

Seal (minimum 3 ft. length above
filter pack) :
Material Bentonite granules
Placement method,~P~o~u~r~e~d~ __
Volume 2.3 c. f.

Backfill (if different from seal):
Material Same as sealPlacement Method, _
Volume. _

Surface seal design:
Material of protective casing:
4" square steel set in concrete
Material of grout between protectivE
casing and well casing:
Bentonite
Protective cap:
Material Steel (not airtight)
Vented? Y/N Locking? Y/N_Y _
Well cap: ,--
Material PVC expandable, not
Vented? Y/N tightened

D. Groundwater Measurement
Water level (± 0.01 ft. below top of
inner well casing) 675.17 on 1/20/94

Stabilization time <1 week
Well development method Pneumatic
bailer, used until water is clear
Upgradient or downgradient well?
. (see piezometric'map from Hydrogeo-
logic study) pownqradient

Average depth of frostline,~3~O_" __

Attachments: Driller's log. Pipe schedules and grouting schedules.
8 1/2 inch X 11 inch map showing location of all monitoring well
and piezometers.

Form #542-127



ELEVATIONS: 1 0.01 FT. MSL

DEPTHS: t 0.1 FT. FROM
GROUND SERFACE

SPACE TO ATTACP ENTIRE SOIL BORING LOG I
(SHOW SCREENl {NTERVAL AND FI~TER PACK INTERVAL

MW-4

I
I
I
I
~I
I
I
I
I
I
I
I
I
I
I
I
I
I

TOP OF PROTECTIVE CASING~ I
ELEVATION 693.23 _ /

TOP OF WELL CASING J
ELEVATION 693.22

GROUND SURFACE- ~~~
ELEVATION 691.29

TOP OF BACKFILL ---~
BASE OF CONCRETE PLUG
AND BENTONITE GROUT
ELEVATION 686.29
DEPTH 5.0

BASE OF PROTECTIVE
CAS I N G --=-=--=-::---I
ELEVATION 685.56
DEPTH 5.73

BASE QF BACKFILL· ..
TOP OF SEAL
ELEVATION 686.29
DEPTH 5.0

TOP OF FILTER PACK~
BASE OF SEAL
ELEVATION 680.79
DEPTH 10.5

TOP OF SCREEN ~
ELEVATION 678.79
DEPTH 12.5

BOTTOM OF SCREEN
ELEVATION 668.70.
DEPTH 22.5~~

BASE OF FILTER PACK-
ELEVATION 668.29
DEPTH 23.0



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

-/ .....

field boring log
Projr::t.:t If« e5t1./l-i~ (?¥£J /&a/f;«:
8o,...in~No. Hid-f ODt~ Stdrted d2-;:co:7 3 Dote Complete /tJ-;? 7£..;3-
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Pace 1of 1
>- :z ii >-
ffi '0 0- ~ co.., III "" ~n 0

0 :>- .. I c( E ..J NATERIALS
u 0 :.::- :Ie :>-~ :I: 0
lD U e ::I: DESCRIPTION
u ~ ~ x w:::. ~ t:;..J ll.

~ W W ..J
C _.- o to 6.5 WASTE- -~.- Drillers report: "Fill", brick, concrete,- -0 _.- wood, steel. "FlIf" may refer to landfill

•• cover, but no thickness was reported._.-
-686.0 -5 - -_.-- -

0
:-:::~'~:J~.6.5 to 23 EOLIAN SAND

;;';0;~ (Drillers report: Lt. Brown silty clay 6.5

-681.0 '-10 :=t·E~9 to 9.5 feet. no sample).
Very silty fine sand. Yellow brown. Leached .

.':::~~l.7:.;:.::: Light gray with orange mottles from 10 to 13:+-:a:....::.

- 100
~:: ..~ ..~:7: feet. Cohesive.-- ..........- :.~.:...~.:... :.: Not silty below 13.0 feet.: .... ..........

~l ::;
-676.0 -IS .::~:.:::~:.:::~:.: Light brown to cream-colored.

:':~:.:::~:.::~i:.:
- ;":~:.:::~:.:::~:~

1.5 l( 10-3 - .::~:.:::~:.:::~:.:- 54 --
Bail test - .::i:.:.~~:.:::::.:-- .:: ~:.::: i,-:':: i:.:- H7tO -20-- ;'::.".:::::.:::::.:-- .::i:.:.:,::./:::.-- :.~::.:.~::~:~::~-- 32 Bottom of boring at 23.0 feet.

-t'lBB.O -25

-t'lBI.O ~O

-656.0 --as

rl5l0 -.10

-646.0 :-15

-641.0 HO
PROJECT Construction Rubble Landflll I714520-J

LOG OF MW-4
PROJECTNUMBER
SURFACE ELEVATION 691.29 Feet MSL LOCATION Muscatine, Iowa

TOTAL DEPTHOF HOLE 23.0 Feet GEOlOGIST· Barbara Torney
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I~ MONITl .LNG WELL / PIEZOMETER CON ...__::,RUCTION
DOCUMENTATION FORM :

IDisposal site name City of Muscatine C & D Landfill
Well or Piezometer I MW-5 Date started 10/29/93

Permit I~-SDP-~-~P
Date completed 11/2/93

IA. Surveyed Locations and Elevations

ILocations (± 0.5 ft.):
Specify corner of site
Distance and direction
along boundary ,!...;;!....=..:::~~~ __

Survey grid

7433.6 N
I
I
Elevations (±0.01 ft. MSL):

I Ground surface 714.70
* Top of protective casing 716.81-
Top of well casing 716.80

I Benchmark elevation 723.29
Benchmark descriptionArroWhead bolt
at hydrant at Newell & Kindler sts.
*Measured at hinge linelB. Soil Boring Information

Name and address of construction

Icompany Aguadrill, Inc.
R.R. 2, Box 18

Distance and direction
from boundary to well 10488.8 E

Iowa city, IA 52240

IName of driller Jeff joslyn
Drilling method Hollow stem auger
Dr ill ing fIuid_..!:,;N~o~n~e:::..-- _
Bore hole diameter~9~" __

ISoil sampling method---:.:*....:;*~ _
Depth of boring-.!.7...:::5~.wO~' _
** Laskey continuous samplerc. Monitoring Well InstallationI
casing material Schedule 40 PVC

ILength of casing-.!.7...:=1"-l.~1~0~' _
outside casing diameter~2~!~3~7~5~" __
Inside casing diameter __~2~.~0~" __
casing joint type Flush threadedIcasing/screen joint typeFlush threaded
-Screen material Schedule 40 PVC
Screen opening size o. OlD" = 0.2-5 rom

I Screen length.~5~.~0~' _
Depth of well--!.7...!..7~.~2:<..::8~' _

I
I Attachments:

I

Well Installation, continued:

Filter pack:
Material Muscatine #O-C sand
Grain size Effective size - 0.930
Volume 3.3 c. f.

Seal (minimum 3 ft. length above
filter pack):
Material Bentonite grout
Placement method_~T~r~e~m~i~e~d~ __
Volume 25.5 c.f.

Backfill (if different from
Material Same as sealPlacement Method _
Volume _

mID

seal) :

Surface seal design:
Material of protective casing:
4" square steel set in concrete
Material of grout between protective
casing and well casing:
Bentonite
Protective cap:
Material Steel (not airtight)
Vented? Y/N Locking? Y/N-=Y _
Well cap:
Material PVC expandable, not
Vented? Y/N tightened

D. Groundwater Measurement

Water level (± 0.01 ft. below top of
inner well casing) 665.85 on 1/20/94

Stabilization time 3 months (?)
Well development method Pneumatic
bailer, used until water is clear

Upgradient or downgradient well?
(see piezometric map from Hydrogeo-
logic study) ~U:-tp~qr~a~d~i.Ee'!:!n~t:.....--__::_:_----

Average depth of frostline-...:::3~Q~" _

Driller's log. Pipe schedules and grouting schedules.
8 1/2 inch X 11 inch map showing location of all monitoring well~
and piezometers.

Form 1542-127~



ELEVATIONS: 1. 0.01 FT. MSL

DEPTHS: t 0.1 FT. FROM
GROUND SERFACE

NW-5
TOP OF PROTECTIVE CASING-+-I
ELEVATION 716.81 _ /

TOP OF WELL CASING J
ELEVATION 716.80

GROUND SURFACE- ~~.u.:..:
ELEVATION 714.70

TOP OF BACt<FILL • .
BASE OF CONCRETE PLUG
AND BENTONITE GROUT
ELEVATION 709.70
DEPTH 5.0

BASE OF PROTECTIVE
CASING -J

ELEVATION 709.14
DEPTH 5:56

BASE OF BACt<FILL ---+0

TOP OF SEAL
ELEVATION 7Q9 .70
DEPTH 5.Q

TOP OF FILTER PACt<~
BASE OF SEAL
ELEVATION 647.70
DEPTH 67.0

TOP OF SCREEN •
ELEVATION 645. 7Q
DEPTH 69.Q

BOTTOM OF SCREEN
ELEVATION 640.70=:\
DEPTH 74.0 =\.
BASE OF FILTER PACt<-
ELEVATION 639.70
DEPTH 75.0

SPACE TO ATTAClJENTIRE SOIL BORING LOG .
(SHOW SCREENl ;'NTERVAL AND FI~TER PACK INTERVAl

I
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I
I
I
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I
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I
I
I
I
I
I
I
I



Bot tom of Bor i n~ _---=-~~ _
,..-

sample data
Depth Number/Type
12- 50 /-42
2- ,at} a --<Z5
II; -1.5: 3 -e;5
IG'-dO z::~/
dP-g-5 5-125
/1'0 3(0 . ~-~
3 0- J5 ~7~-~:::;.£-5__
21"-' 'to 4 <27
t@ - 'If q -c/

tJi--- to~tin{£u-; t~lIll.d er .......A-::-:-S-.-. -r---

Number/Type
/I-~z

Depth
5"tJ- S"6'
55- (L?
&<!-tb7 ~~_
0-127
ZtJ- z~

5i1:\mple'

L
Gr!ld~~,,~ .6.u ...." .. .;"'C.../'C. •••

4 ~, i:,s.() _~ .,
..:.:..

0e.o
,b

5e4-( ~
~

" -

(fr-J ~
.... 't\::

-- ....':~~
'.~.~:
, '... .
..

.' ,
~~: -',~., ..,
t:· '.~. .~:

.. - .
. -.



MONITO.t<.ING WELL / PIEZOMETER CON~·.L·RUCTION
DOCUMENTATION FORM

I
Disposal site name City of Muscatine C & D Landfill
Well or Piezometer I MW-6 Date started 11/3/93

Permit # 70 -SDP-~-~~
Date completed 11/3/93

1
Well Installation, continued: I
Filter pack:
Material Muscatine iO-C sand ~
Grain size Effective size - 0.930 ~
Volume 5.3 c.f. '"

Seal (minimum 3 ft. length above
filter pack): ,I
Material Bentonite grout
Placement method.--=T:.<:r:..:e::.:m~~=-·e=d _
Volume 12.3 c. f. I

Backfill (if different from
Material Same as seal IPlacement Method ~Volume, _

I

A. surveyed Locations and Elevations

Locations (± 0.5 ft.):
specify corner of site Survey grid
Distance and direction
along boundary -7431.0 N
Distance and direction
from boundary to well 10483.2 E

Elevations (±0.01 ft. MSL):
Ground surface 714.65

* Top of protective casing 716.74
Top of well casing 716.63
Benchmark elevation 723.29
Benchmark descriptionArrowhead bolt
at hydrant at Newell & Kindler sts.
*Measured at hinge line

B. Boil Boring Information
Name and address of construction
company Aquadrill. Inc.

R.R. 2, Box 18
Iowa City, IA 52240

Name of driller Jeff Joslyn
Drilling method Hollow stem auger
Drilling fluid_~N!.::o~nL::e::-._-_-----_Bore hole diameter~9_" _
Soil sampling method,~*~*~ __
Depth of boring~4i.::8:..:......::0~' _
** Laskey continuous samplerc. Monitoring Well Installation
Casing material Schedule 40 PVC
Length of casing~3~8w.~9~8~' _
outside casing diameter~2:..:.~3~7w5~'_'_
Inside casing diameter_~2:..:.~0~'_' _
casing joint type Flush threaded
Casing/screen joint typeFlush threaded
Screen material Schedule 40 PVC
Screen ,opening size 0.010" = 0.25 mmScreen length 1.l:<0:...:.~0,-' _
Depth of well,~4...l::8:..:.,-,,9~5~' _

seal) :

Surface seal design:
Material 'of protective casing:
4" s are steel set in concrete

Material of grout between protectiv
casing and well casing:
Bentonite

Protective cap:
Material Steel (not airtight)
Vented? Y/N Locking? Y/N__Y _
Well cap:
Material PVC expandable, not
Vented? Y/N tightened

I
I
ID. Groundwater Measurement

Water level (± 0.01 ft. below top of
inner well casing) 674.88 on 1(20/91

Stabilization time 1 month (?_ ~
Well development method Pneumatic
bailer, used until water is clear J
Upgradient or downqradient well?

(see piezometric map from HYdrOgeO-~logic study) --",UG.lp~gr::i,.olo..;a~doa!=i~e~nut,,--_
Average depth of frostline.~3~0~1t ~

_ -----------J
Driller's log. Pipe schedules and grouting schedules. •
8 1/2 inch X 11 inch map showing location of all monitoring wel~
and piezometers.

Attachments:

Form #542-127
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ELEVATIONS: ! 0.01 FT. MSL

DEPTHS: t 0.1 FT. FROM
GROUND SERFACE

SPACE TO ATTAC.. ·· ENTIRE SOIL BORING LOG
(SHOW SCREENl : INTERVAL AND FILTER PACK INTERVAL

MW-6
TOP OF PROTE'CTIVE CASING+-l
ELEVATION 716.74 - r
TOP OF WELL CASING J
ELEVATION 716.63

GROUND SURFACE- ~~~
ELEVATiON 714.65

TOP OF BACKFILL ---~
BASE OF CONCRETE PLUG
AND BENTONITE GROUT
ELEVATiON 709.65
DEPTH 5.0

BASE OF PROTECTIVE
CAS I N G ----.-----...",....--'
ELEVATION 709.07
DEPTH 5.58

BASE OF BACKFILL ---...
TOP OF SEAL
ELEVATiON 709.65
DEPTH 5.0

TOP OF FILTER PACK~
BASE OF SEAL
ELEVATION 679.65
DEPTH 35.0

TOP OF SCREEN ,
ELEVATION 677.65
DEPTH 37.0 .

BOTTOM OF SCREEN ~
ELEVATION 667.65
DEPTH 47,0

BASE OF FILTER PACK -
ELEVATION 666,65
DEPTH 48.0



/ """"field boring log
Projc:t.:t H'u...s(14-& &/Z _.~~~

Borin!:] NO.YiU- ? aCJt~ Stdrted 1/-3- 73 Dote CCJ01FJle~~ 11-3-73
Dr i lll,d b //h L098ed bY"'/~ Ai~-C5/&'-SZ...... / T / ~,.. '- ( .... ,. ""'III

subsurface stratigraphy , water levels
04" F 1i ght Au~~r£J ~ 10 H.S. 06%" 10 H.S. - LJhi 1 t;, Drillin~

From To Description 0 Hours A.B.
/See. !W-,S": ~r ~'(5" u; --- Hr. A.8.

..... ....,.. ..,
VV~~~i~Scovur
o F 1utoh Cover

;;2- 5'
...L -Gred II:r ItI~Y~, :: .. '
:2,0 _~ .:

, ,
...:.:..

,6e~(~
~

Bottom of eorin~ Lj CZ.V Cta~ ~
.... t~ ""'III

sample data
\'::

Depth Number/Type Depth Number/Type 3.50
;{/!},ZS/1¥?

- '-- -.,~, .. ,;.-.,:·.."· I3'10 ·.
~
~: - '.
',' -.

" Ift. .. IV,

~ - .~.. , .-_.
, -. IL/10 --~,

L(fs·O~
. f. ,
(

'- cs - Continuou~ Si:llnp l~r AS " Au~cr Sdntplc .... a uadri II
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MONI'l .~INGWELL / PIEZOMETER COh_ ~'RUCTION
DOCUMENTATION FORM

Disposal site name city of Muscatine C & D Landfill
Well or Piezometer # MW-7 Date started 11/3/93

Permit I 70 -SDP-~-~
Date completed 11/3/93

A. surveyed Locations and Elevations
Locations (± 0.5 ft.):
Specify corner of site Survey grid
Distance and direction
along boundary 7428.0 N
Distance and direction
from boundary to well 10477.4 E

Elevations (±0.01 ft. MSL):
Ground surface 714.40

* Top of protective casing 716.64
Top of well casing 716.65
Benchmark elevation 723.29
Benchmark descriptionArroWhead bolt
at hydrant at Newell & Kindler sts.
*Measured at hinge line

B. Soil Boring Information
Name and address of construction
company Aguadrill, Inc.

R.R. 2, Box 18
Iowa City, IA 52240

Name of driller Jeff Joslyn
Drilling method Hollow stem auger
Drilling fluid__~N~o~n~e~-----------------Bore hole diameter~9_" _
Soil sampling method--:..*...;,;* _
Depth of boring~2~1~.wO~' ~-------
** Laskey continuous samplerc. Monitoring Well Installation
casing material Schedule 40 PVC
Length of casing~1~2~.~2~5~' _
outside casing diameter~2~.~3~7~5~'_'_
Inside casing diameter __~2w.~0~'_' _
Casing joint type Flush threaded
Casing/screen joint typeFlush threaded
Screen material Schedule 40 PVC
Screen opening size 0.010" = 0.25 nunScreen length~l~Ow.~O~' __
Depth of well~2:.£2~.w5~5"__' __

Well Installation, continued:
Filter pack:
Material Muscatine to-c sand
Grain size Effective size = 0.930 w
Volume 5.3 c.f.

Seal (minimum 3 ft. length above
filter pack) :
Material Bentonite granules
Placement method.__P~o~u~r~e~d~ __
Volume 1.2 c.f.

Backfill (if different from seal):
Material Same as sealPlacement Method _
Volume _

Surface seal design:
Material of protective casing:
4" square steel set in concrete
Material of grout between protectiVE
casing and well casing:
Bentonite
Protective cap:
Material steel (not airtight)
Vented? Y/N Locking? Y/N_Y~_
Well cap:
Material PVC expandable, not
Vented? Y/N tightened

D. Groundwater Measurement
Water level (± ·0.01 ft. below top of
inner well casing) 698.15 on 1/20/9/

Stabilization time __~<~l~d~a~y~ ~---
Well development method Pneumatic
bailer, used until water is clear
Upgradient or downgradient well?
(see piezometric map from Hydrogeo-
logic study) --:U:.tp~gr~a~d~i~e~n~t=-------------Average depth of frostline.~3~0~" __

.Attachments: Driller's log. Pipe schedules and grouting schedules.
8 1{2 inch X 11 inch map showing location of all monitoring well
and piezometers.

Form #542-127



., ELEVATIONS: ! 0.01 FT. MSL

DEPTHS: t 0.1 FT. FROM
GROUND SERFACE

MW-7
TOP OF PROTECTIVE CASING+-I
.ELEVATION 716.64 _ /

TOP OF WELL CASING J
ELEVATION 716.65

GROUND SURFACE _ ~~..,;;,c;.;
ELEVATION 714.40

TOP OF BACKFILL ---~
BASE OF CONCRETE PLUG
AND BENTONITE GROUT
ELEVATION 709.40
DEPTH 5.0

BASE OF PROTECTIVE
CASING
ELEVATION 708.97
DEPTH 5.43

BASE OF BACKFILL t

TOP OF SEAL
ELEVATION 709.40
DEPTH 5,Q

TOP OF FILTER PACK~
BASE OF SEAL
ELEVATION 706.40
DEPTH 8.Q

TOP OF SCREEN ~
ELEVATION 7Q4.4Q
DEPTH 1Q.0

BOTTOM OF SCREEN
ELEVATION 694, 40~
DEPTH 2Q ,Q =\.
BASE OF FILTER PACK -
ELEVATION 693. 4Q
DEPTH 21.0

SPACE TO ATTA'ENTIRE SOIL BORING LOG I
(SHOW SCREENL..J' INTERVAL ANO FI~TER PACK INTER~

'11v.,<.:.5
- (,"14./ • I.{ 0

... ----z,.'2- . 2.'$' ho iJo........ ~{<-
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/ "'"field boring log ..

Projc:t:t Ift.t s t!A iM: eft? IAeL!;<.<:,

Borin0 No, 114:1-7 Out~ Stdrted !/-3-<7.3 Dote CCJmplcttl/!=-3'-7'3
J

Orill!.d by-.M"f y'~Og~ed by -J,?'f-7 Ai8 6)£0-57
ta... J I / ..J,.. """Ill'" """Il

subsurface stratigrap~ water levels

o 4" Flight AU8t:rti ' 4"" IO H.5, 06~" £0 H.5. - \Ih i 1t, Orillin£j

From To Description a Hourtl A. 8 .,Se.e Itw-5 ...J;-- St<S -

1-7
Hr. A•B •--.... ...01

,

... ~

w~i~Scovur
o F 1ut.h Covar

;:?,~

...L -~c:.I(/.~'Y/~ R," ,,'" I.'. ..
'!~ ~S>.-v _~ o •

~

b

~ -
Bottom of 8or-in~ 810 ~~

.... '*¥Z ~,..
sample data ~~e)4(

Depth Number/Type Depth Number/Type
~O~ - - ~":~JJ ~,

........~:
/V(/~ ~'//

..
,"
,

/ ZJf1 J /0.0 ' .
" '7

~
'~:- "
',' -.

00

~
, ...

'.~'. ' - ..-', -.
;((J.o ---.
alO'_

~ (, .
I

\.. CS - Continuou~ SClll1pler AS ., Auktcr 5Cl",pl~ ~ a uadri IIq



I
Page 1of 2

>- z iJ >-a: U s-= ~
C!)... UJ 1IJ .... lD 10 !< El 0

0 > ... I I I ...I MATERIALS
u 0 :.: - :I: :I: ~ >-: :I: 0
lD U E :E :E :os: I- :I: DESCRIPTION
u UJ ~ UJ: t:;a: ... ~

UJ UJ ...
M 0

~

0 to 9 LOESS
Clayey slit. trace fine sand. Leached.

- 7-1

~

~edlum brown from 0 to 3.5 feet, topsoil,
Yellow brown from 3.5 to 9 feel.

~IO.O H

~- 62
~..........

-i05.0 -10 :·:::.:::i:.:::~.·.: 9 to 29 EOLIAN SAND-- .<::.::: ~:.:::::.: Fine sand. Leached. Yellow brown.-- ::..:: ....:..- :....;....:.....
38 - :,:::.:.,:~:.:::~::.- --- .:::.'.:::~:.:::::.:--

-700.0 ~5 :::':,':~-:.'::':
X 10-3 -

1.3 - $1~t Very silty fine sand, cohesive, from 15 to 17-
Bail test - J.:~ feel. Yellow gray with orange oxidized mottles,--- ..........-- 76 - .::~:.:::~:.:::~::. Fine sand below 17 feet. Yellow brown.-- .' ::.'::.'::.-- :....:....:.....- -695.0 ~o .::~:.:::~:.:::~:.:L::

~ .::~:.:::~:::.:::.:
::..::....:..:....;....:.....

- 50 .::~:.:<~:.:::~...:
::.'::.'::.':....;....;.....
::.0::..:: ..

-690.0 -25 :....;....:.....
:~:::.:::~:.:::::.: Light brownish gray from 25 to 29 feet.

<:;.~./;.~.~.~~;.~.~
- B6

:....:....:......
:~~:.;:~~:/~~:.~

;-685.0 :-30 .Y', <?'2,\ 29 to 35 TILL- ,~<s., Sandy silty clay, trace gravel. Leached.

~ ...<?~~ Blue gray with brown mottles (Paleosol 1)

- B2 3.0 X 10-9 Q~~:',~
from 29 to 32 feel.

Laboratory
Yellow brown from 32 to 35 feel.

HaO.O H5
f-':"':": 35 to 44 INTRA TILL SILT AND SAND LENS~:=::=:. Very sandy slit grading downward to- ..........- -12 - :.:~:.:::~:.:::~::. to fine sand below 37 feet.-- :;., ::..:;.' Light brown. Leached.- :...........:......= .f ..: H75.0 HO .::::.::: ::.::: ::.:- :':~:.:::i:.:::~:.:-- :':::.:::::.:::~::.

10-5 -
5.8 X -

54 - ..:~;.~.~.:~;.:.;.~;.:.;- -Ball test -- :....;....:.....- lV' <:' . ,I- -il70.0 ~5 4-1 to 75 TILL-- ' . , 'CJ- ,~<s., Sandy silty clay. trace gravel. Leached.-- p~':<:' :,~ Yellow brown from -1-1to -15 feet..-
- 68 . . 'CJ Dark gray below 44 feet..~~.,l ~.:<:,:,~

H65.0 ~ft

""
PROJECT ConstrucUonRubbleLandllll I714520-J LOG OF MW-5, MW-a, MW-7
PROJECTNUMBER
SURFACE ELEVAnON 714.70 Feet Io1SL LOCATION Muscatine,Iowa

TOTALDEPTHOF HOLE 75.0 Feet GEOLOGIST Barbara Tornev
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Page 2 of 2

z -.; >-
u o~ ~ 0.., 4J ...... a:> 10 ~';l 0

0 > ... I I I 01( E ...J NATERIALS
u 0

)<: - )I: )I: )I: >...: ::I: 0
III U E X X X ~ :x: DESCRIPTION
u w So w: !::a: -J a..

W W -J
H C

Y'. (;J ':..\ Unleached from 50 to 60 feet.. ' '\::J

+ 58 ~~~·.t· (;J , .
. ' . '\::J

1-4160.0 H5 ~~~'.~, (;J ..
. ' . '\::J

+ 100 ~~~'.~l- • (;J .•

.'. "
H55.0 YO ~~~~t Leached tram 60 to 75 feet.· (;J .•

. '. "
- 100 ~~~j, (;J .•

.' '1i::!

-650.0 H5 . <7<:i '.~~'...?~
- 100 ~~~'.~· (;J '.

.'. '\::J

~

~45.0 ---10~~j.~~
1.6X 10-5

. '1i::!

~~~~- 100 Ball test

.. ~40.0 ---15 I;"'~<S.~ Bottom of borehole at 75.0 feet.

H35.0 :-BO

-630.0 ~5

-

-625.0 --90

H20.0 H5

~15.0 HOC

PRO.ECT Construction Rubble Landflll

\PROJECTNUMBER 71",S20-J
LOG OF MW-5, MW-6, MW-7

SURFACE ELEVATION 71",.70 Feel MSL LOCATION Muscatine, Iowa

TOTAL DEPTH OF HOLE 7S.0 Feel GEOLOGIST Barbara Torney



field boring log
Projoot &5(1/1& C'ti2 1awL-f;,!(
Borl n~ No. Ltz-f, . Out~ Stdrted 11/-~-73 Dote CCJnl~ 1ct~ /;L 3-7'3

6'60-57
I

Fr-om
o 6~" 10 H. 5 .

To + Description25- .. ~

Bottom of Borifl~

water levels

D Hour~ A.B.
______ Hr. A.B.

well detai Is
O~tlck-up Covur
o F 1utoh Covcr-
"",_.h ~/"Y@

6Q

sample data
Depth Nymber/TypeDepth
tI;:~- 1/£0 /-C!5

Number/Type

CS - Cant i nuau~ Sc)lllP [ e:r AS .. Au~cr Sic::lmp 1 c

.-:.'
'.:~...:,..."

.~:-',
f/ ':: = :.:I,- . -!?'

'- .. ,- :
. -.

t(tJ, S- -04-
'16~ ~ ',.

. ~~

quadril.
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)- z a; )-
a: U 0- ~ C!l,., UJ III III ~';; 0

0 > .. I -eEl -' NATERIALS
u 0 lII:: ...... N i= 0
CD U E ... >...: :I: DESCRIPTION
u UJ S -J UJ:=' !:;a: ..J D-

UJ UJ -'

" 0

I
I
I
I~
I
I
I

I
I
I
I
I

o.l:J.t::>.l:J.t::>.t:/
t:.6,'t;.l:J.'t;.i:.1.
t:.-~ ~_.-- --.-H83.0 H _-.._- -_.-- -_.-- -_.-

H78.0 ~ _-.-_- -_.-- -_.-- -_.-
H73.0 H5 _-.-_

1-- -.... -- -1-.-- -_.-
H6B.O MO,-.-_- ---. -- -_.-- -. .-.-

::;H63.0 HS_-.-_
. --_.-- -_. --._.-

-{lS8.0 HO _• • - _
• •_. --._.-.--...-

-{l53.0 --35.,. - • - _·-1-.-·-1--.--.1-.-
H4B.O --10 - •1-••• - / 41.5 to 44 SILTY ALLUVIUM

11.-:.1.':/'-:-1." Silty clay, trace sand. Medium gray.:313::: Leached. No sample suitable for permeabllty

y, '" ~V"" test.
H43.0 --15, ~~~;;,~ 44 to 46 TILL

Sandy silty clay. trace gravel. Yellow brown.
Leached.
Bentonite seal In borehole from 41 to 46 feet.

o

o

o

o

o

0

----
0 --------
o

-:: ~ ::- .

o to 2.5 LANDFILL COVER
Drillers report: Dark brown silty clay
with sand "fill".

- B9

4.4 X 10-9
Laboratory

HJ8.0~

2.5 to 41.5 WASTE
Drillers report: "Fill" concrete slabs, brick.

Bottom of borehole at 46.0 feet.

I LOG OF LPZ-B
PRo.ECT Construction Rubble Landfln I
PRO.ECT NUMBER -..:7~l-I..:;:5:..:20::::.--:J=-- _
SlNACE ELEVATION 687.85 Feet MSL l.- -=__--:-:----:,....-------!
TOTAL DEPTH OF HOLE 46.0 Feet

Muscatine. Iowa

BarbBl'B Torney

I
LOCATION --.:.==::..:::.l...:.=.=-------4
GEOlOGIST

I
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H. R. GREEN LAB TESTING
CONSTRUCTION - DEMOLITION LANDFILL

TERRACON JOB NO. 06941003
H.R. GREEN JOB NO. 714520

Sample Sample Description Dry Density Moisture Coefficient of
No. Content Permeability

cm/sec.

LPZ-8 Brown Gray Sandy 115.2 17.9 4.4 X 10.9

45 - 46' Lean to Fat Clay,
Trace Gravel

MW-1 Gray sandy Lean 131.0 a •3 l.aX 10.8

62 - 63 ' Clay, Trace Gravel

MW-5. Gray Brown Sandy 103.7 22.5 3.0 X 10-9

33- 34' Lean to Fat Clay

Note: The permeability tests were performed in a fluid filled
chamber with the sample surrounded by a flexible membrane.
Back pressure was used to aid in saturating the sample, and
a water head of 5 psi was used for percolation.

.~.





------------------~
GREEN ENVIRONMENTAL SERVICES Client: CONSTRUCTION RUBBLE LANDFILL

Location: MUSCATINE, IOWAProject No.: 714520-J

MW-2

10.

1.

0.1 L- __ ....1-__ -.L.. -'-- __ ---'- __ --''--_----'

O. 2. 3. 4.
Time (min)

1. 5. 6.

DATA SET:
2mw2.adt
02/10/94

AQUIFER TYPE:
Unconfined
SOLUTION METHOD:
Bouwer-Rice
TEST DATE:
JANUARY 20. 1994
TEST WELL:
MW-2

08S. WELL:
NA

ESTIMATED PARAMETERS:
K = 0.0003232 ft/min
yO = 3.18 ft

TEST DATA:
HO = 3.224 ft
rc = 0.083 ft
rw = 0.375 ft
L = 10. ft
b :z 35.76 ft
H = 35.76 ft



-------------------
H gO£L = H
H gO£L =Oq
H °C:L = ,

H SL£oO = 101....

H LC:C:°O = 0...1

H 9l6°y = OH

:V1VO 1531
H 85£°C: = 0"<

UIW/lJ 66~LOOOO = ~
:S~313WV~Vd 031VWllS3

VN
:113M 'S80

£-M~
:113M lS31

v66L 'oc: AHVnNVr
:31va 1531

:aOH13W NOllnlOS
P~UIJuooun

:3dAl CJ3.::1Inbv
tr6/0L/C:0
lpeo£IoIw

:13S VIVO

(UlUI) alli!.L
g"C "C g'Z "Z gOT "1 g'O "0 ro
0

0
0

0
0

0
0

0
0

"1

"OT

8- .M.W

V.M.QI ':3:NI.LV:JSfiW : uo1 ~eool

11:IdGNV1 H1EHlfiH NOIJ..:JfiHJ.SNO:J : luallJ SH:JIAHHS 1VJ..NHWNOHIAN:3: N:3::IHD



.... 0:... 0:.':.--~----------~----- .. .:;.

GREEN ENVIRONMENTAL SERVICES Cli ent: CONSTRUCTION RUBBLE LANDFILL

" ,

Project No.: 714520-J Location: MUSCATINE, IOWA

MW-4

10 . ...-----r---,-----r--..------,r---r-----::::l

o o o
o 0

o 0

1. 1.5 2. 2.5
Time (min)

3.
0.01 L-._--J'--_--L __ -'- __ --'-__ --'-_--->O----L- __ .....

O. 3.50.5

DATA SET:
mw4.adt
02/10/94

AQUIFER TYPE:
Unconfined
SOLUTION METHOD:
Bouwer-Rice
TEST DATE:
JANUARY 20, 1994
TEST WELL:
MW-4
08S. WELL:
NA

ESTIMATED PARAMETERS:
K ::0.003012 ft/min
yO :: 1 .632 ft

TEST DATA:
HO :: 2.514 ft
rc ::0.083 ft
rw ::0.083 ft
L ::6.88 ft
b :: 6.88 ft
H :: 6.88 ft



- - - - - .-- - - - - - - - - - - -, - -
(SA"e p) ~UIl.L

"gg .~~ "££ "ZZ

ro
t:I
11
F»
~
P-

"T 0
~
:J
,..-..
H)
c-t"........-.

"OT

"il ·0
.------r----r-----.---.,....----,----r------, 10" a" L.L. ·99

~J "9~ = H
~J "9~ = q
~J "B = -,

H SLE"O = M-J

H EBO"0 = :J-J

H 8'6~ = OH
:V1VO lS31
"H SE" 17~ = 0"<

..<eP/~J £0-317E6L"8 = ~

:S~313HV~Vd 031VHl1S3
VN

:ll3M "S80
£-MH

:ll3M lS31
1766L 'O~ AtiVnNVr

:31VO lS31

:OOH13H NOl1nl05

:3dA1 ~3..:1InOV
176/17~/~0

laV"~3HIlS
:135 V1VO

"001'

g-M.W

11IdGNV1 H1aaIHI NOLL0ilHJ.SNOJ : =t-ua~"[8
V.M.OI ':ilNI.LV0SilW :uo~=t--e~ol

sa:JIAHHS '1V.LNHWNOHIAN3 NH3H-D



-------------------
GREEN ENVIRONMENTAL SERVICES Client: CONSTRUCTION RUBBLE LANDFILL

Location: MUSCATINE, IOWAProject No.: 714520-J

MW-6

a .1 L...l.-1..-.1-.L...J.....L...J....1..-.1-.L...J.....L...L...I-L-.J.....J.....L.-L..L.-L...L.-L....L-L....L....J......L....J.. ..................... ....L....L.....L......l-'-JL....Jo. 5. 10. 15. 20. 25. 30. 35. 40.
Time (min)

DATA SET:
3MW6.ADT
02/10/94

AQUIFER TYPE:
Unconfined
SOLUTION METHOD:
Bouwer-Rice
TEST DATE:
JANUARY 20, 1994
TEST WELL:
MW-6
08S. WELL:
NA

ESTIMATED PARAMETERS:
K = 0.0001149 ft/~in
yO = 2.523 ft

TEST DATA:
HO = 3.383 ft
rc = 0.221 ft
rw = 0.375 ft
L = 7.23 ft
b = 7.23 ft
H = 7.23 ft



-----~-------------

.: .... .'~~':.

H SL'v = H
H SL 'Z:L = q

lJ SL'v = ,
H SLE'O = ~-J
H LC:C:'0 = :J-J
H ~~L' ~ :: OH
:V1VO 1S31
H WE'L = 0'<

ulw/lJ SVSC:OO'O = ~
:S~313HV~Vd 031VHI1S3

VN
:113M 'S80

L-MH
:113M 1531

v66L 'oc:A~VnNVr
:31VO 1S31

~:J!~-.J~~no8
:OOH13H NOI1n10S

:3dAl Ci3JIntlv

v6/0L/C:0
. lpe' L~W

:135 V1va

°0
rc:----,---..-----,---,.----..,---y---,----,T"O

os °9

°T

°OT

~- .M.W
V.MOl ~HNLLVJSQW : uo l=l -e001

'l'1ldUNTI H'lHHfin NOI.LJfiH.LSNOJ : =lualI8
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ATTACHMENT C

Analytical Results & Summary Tables
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CITY OF MUSCATINE C&D LANDFILL
70-SDP-4-78C

MONITORING WELL SAMPLING RESULTS

D.G.W D.G.W D.G.W U.G.W U.G.W
PARAMETER

~,~~;i

MW2 MW3 MW4 MW6 MW7
I';>"':'."'::'!o:~:"::"'" ,~

';'."''':'. .. r' ··'·'.:),"·L,".,,· ,.:",'.',,"<,:', .'"
" ,.;):'" . ",,:;':::",,'d:'i·,c,>.,,·,>,,·· ":'.,", .::': ',:

Benzene * 5 NT NT NT NT NT
Carbon tetrachloride * 5 NT NT NT NT NT
1A-Dichlorobenzene * 0.6 NT NT NT NT NT
1,2-Dichloroethane * 5 NT NT NT NT NT
1,1-Dichloroethylene * 7 NT NT NT NT NT
1,1,1-Trichloroethane * 200 NT NT NT NT NT

Vinyl Chloride 2 NT NT NT NT NT
cis-1 ,2-Dichloroethylene 70 NT NT NT NT NT
Tetrachloroethylene * 5 NT NT NT NT NT
Trichloroethylene * 5 NT NT NT NT NT

,..:,;,:";::

Arsenic, dissolved 0.05 NT NT NT NT NT
Barium, dissolved 2 NT NT NT NT NT
Cadmium, dissolved 0.005 NT NT NT NT NT
Chromium, dissolved 0.1 NT NT NT NT NT
Copper, dissolved 1.3 NT NT NT NT NT
Zinc, dissolved 5 NT NT NT NT NT
Lead, dissolved 0.015 NT NT NT NT NT
Mercury, dissolved 0.002 NT NT NT NT NT
Magnisium, dissolved --- NT NT NT NT NT
Iron, dissolved 0.3 0.460 2.85 0.966 0.194 DRY
Chloride 250 <10 64 52 62 DRY
Nitrogen, Ammonia --- 1.2 1.7 <1.0 <1.0 DRY
Chemical OxYgen Demc --- <10 27 20 <10 DRY
Phenols --- NT NT NT NT NT
TOX --- NT NT

~T
NT NT

::,>';(1';:

pH 6.5-8.5 7.3 7.3 7.2 7.5 DRY
Temperature, celsius --- 10 10 14 13 DRY
Conductivity --- 592 1520 751 812 DRY

SAMPLING DATE: 03/06/2007

6008 C&D



~(feystone
LAB 0 RAT 0 RI ES, I N C.

Accreditations:
Iowa DNR: 095
New Jersey DEP: IAOOl
Kansas DHE: E-10287

ANALYTICAL REPORT

Work Order: 17C0276
~..,.,..,..,~~Bi~f~::;::':':';'

Todd Whipple
Fox Engineering Associates, Inc.
1601 Golden Asoen Drive. Suite 103
Ames IA 50010

March 14, 2007

Page 1 of2

'",':" .."

Date Received: 03/07/2007 3:37PM
Collector: Richard Freeman
Phone: 515-233-0000

PO Number:
,

Project: Muscatine SanitarYLandfill-Spring c.. ~ 0
Project Number: 6008-06A- -~

Method
Matrix: Water

EPA 410.4 SAA 03/09/07 14:42
EPA9252 WAS 03/09/07 11:26
SM 4500-NH3 F SAA 03/08/07 14:44

EPA 6010B LAR 03/12/07 11:43

Matrix: Water Collected: 03/06/0717:15

EPA 410.4 SAA 03/09/07 14:42
EPA 9252' WAS 03/09/07 11:26
SM 4500-NH3 F SAA 03/08/07 14:44

EPA 6010B LAR 03/12/07 11:47

Matrix:Water Collected: 03/06/07 17:45

EPA 410.4 SAA 03/09/07 14:42
EPA 9252 WAS 03/09/07 11:26
SM 4500-NH3 F 8AA 031'08/07 14:44

EPA 6010B LAR 03/12/07 11:51

Matrix:Water Collected: 03/06/07 18:10

EPA41O.4 SAA 03/09/07 14:42
EPA 9252 WAS 03/09/07 11:26
SM 4500-NH3 F SAA 03/08/07 14:44

Anal te Result MRL
17C0276-01 MW2
Determination o/Conventional Chemistry Parameters
Chemical Oxygen Demand <10 mg/I 10
Chloride <10 mg/} 10
Nitrogen, Ammonia 1.2 mg/l 1.0

Determination 0/Dissolved Metals
Iron, dissolved 0.460 mg/l

2.85 mgll

0.030

0.030

17C0276-03 MW4
Determination o/Conventional Chemistry Parameters
Chemical Oxygen Demand 20 mgll 10
Chloride 52 mg/l 10
Nitrogen, Ammonia <1.0 mg/l 1.0

Determination 0/Dissolved Metals
Iron, dissolved 0.966 mg/l 0.030

17C0276-04 MW6
Determination o/Conventional Chemistry Parameters
Chemical Oxygen Demand <10 rog/I 10
Chloride 62 mg/l 10
Nitrogen, Ammonia <1.0 mg/I 1.0

Determination o/Dissolved Metals
Iron, dissolved 0.194 mg/l 0.030 EPA 6010B LAR 03/12/07 11:56

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report
must be reproduced in its entirety. Samples were preserved in accordance with 40 CFRfor pH adjustment unless otherwise noted.
MRL= Method Reporting Limit.

Phone 641-792-8451 Fax 641-792-7989600 East 17th Street South
Newton, IA 50208



I ~~feyslone
LAB 0 RAT 0 R I ES, I N C.

MEMBER

I
I Fox Engineering Associates, Inc.

1601 Golden Aspen Drive, Suite 103
Ames,IA 50010

Work Order: 17C0276
March 14, 2007

Page 2 of2
I
I 17C0276-04 MW6 Matrix: Water Collected: 03/06/0718:10

I
I

End of Report

I Keystone Laboratories. Inc.
Sue Thompson For Jeffrey King, Ph.D.
Laboratory Director

I
I
I
I
I
I
I
I
I
I The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report

must be reproduced in its entirety. Samples were preserved in accordance with 40 CFRfor pH a4justment unless otherwise noted.
MRL=Method Reporting Limit.

I Phone 641-792-8451 600 East 17th Street South
Newton, IA 50208

Fax 641-792-7989
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I
I
I

FORM FOR
GROUNDWATER SAMPUNG AND/OR

GROUNDWATER ELEVATION MEASUREMENT

I
I

Site Name C IT'{ of MiJ~C4T7tJf C~'D ~VJdh/1Permit No. '-;0- SDP-Jt/ -78C-

Monitoring WelVPiezometer No. M W - 2- Upgradient --;- -:;.--- _
Downgradient v"

Name of person sampling

A) MONITORING WEWPIEZOMETER CONDITIONS

I
I

WelVPiezometer Properly Capped? __ .::;Yt,-~=~~ Standing Water or Utter? No
If no, ex()lain - If yes, explain -

I
I

B.) GROUNDWATER ELEVATION MEASUREMENT (+/- 0.01 foot, MSL)

Elevation: Top of inner well casing Ce4D' Blc Ground Elevation (038,70
Depth of Well 42 '/ f..p Inside Casing Diameter (in inches) 2'0 ,.
Equipment Used _S~OL!L.~'!Lr.J=5!!..1;rL- ~ _

Groundwater level (+/- 0.01 foot below top of inner casing, MSL):

Datemme Depth to
Groundwater

Groundwater
Elevation

I
I

Before Purging
"After Purging
"Before Sampling

~-
'~lqo7 '?2t>~

''Z&'O

C.) WELL PURGING

Quantity of Water Removed from Well (gallons':L)~{'-'=O,,:::- _
No.ofWell Volumes (based on current water le':..:v~e:;J.I)~Z.:::.- _
Was well pumpecllbailed dry? _.rJ2. . . _

I
I

Equiprnent used:" J j
Bailer type u?!?iJ<7a _~ .._. _
Pump type
If not dedicated, method of cleaning

'Dedicated Bailer
'Dedicated Bailer

I
I
I
I

D.) FIELD MEASUREMENT

Weather Conditions C)iJl/cf2.t.., _~~:c.:t§:::.-o----:...----------------
Field Measurments (after stabiliZatfon):

Temperature 10 ...._.__n.__ Units

pH EqUiPmentUs~, 3~~-.~CC>MPM""Y 'fbq:.er 'PAt.- ..------
Equipment Used H f\f::.tl ...s;oIV\P~ Fbc..~ T ""'PA-£.- ..

Specific Conditions ,'in. .... _.._ Units ..... _
Equipment Used Hf\C.:ti ..I'QMPANi 'R> c.,,"£:=T UL.. ..

Comments ..... _... . .... . __. _

NOTE: Attach Laboratory Report and 8-12" x 11" site plan showing locations of all surface and
groundwater monitoring points. One map per sampling round.

"Omit if only measuring groundwater elevations.

I
I

542-1322



542-1322

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

FORM FOR
GROUNDWATER SAMPLING ANDIOR

GROUNDWATER ELEVATION MEASUREMENT

SiteName C,Ty of MtJ~61ntJf C~'D ~vtclhI/PermitNo. _..:..= -.!-_-=-__

MW-3

0/0- SDP- ~ -78 c...

Monitoring Well/Piezometer No. _________ Upgradient --:-__ ~--------
Downgradie...:.:n~t_-'<----------

Name of person sampling

A} MONITORING WEWPIEZOMETER CONDITIONS

WelVPiezometer Properly Capped? '1e.s Standing Water or Litter? No
If no, explain -_-.:p-=-----Ifyes, explain -

B.} GROUNDWATER ELEVATION MEASUR~MENT (+1- 0.01 foot, MSL)

Elevation: Top of inner well casing 4>10' B (0 Ground Elevation fc,38, bo
Depth of Well Z.z· Df...Jz Inside Casing Diameter (in inches) '2.Q ,.
Equipment Used _S~O~L.::.:'~""=-5.<:;r...l- ~ _

Groundwater Level (+/- 0.01 foot below top of inner casing, MSL):

DatelTime Depth to
Groundwater

Groundwater
Elevation

Before Purging
*After Purging
*Betore Sampling go,

C.) WELL PURGING

Quantity otWater Removed from Well (gallons) 7':;
No.otWell Volumes (based on current water le-:J..v-e.;;.I)-;3::;--------------
Was well pumpedlbailed dry? _.NI) . _
Equipment used:

Bailer type D(~PD'X;..J,.~ ....__
Pump type
It not dedicated, methodof deaning

'Dedicated Bailer
'Dedicated Bailer

D.} FIELD MEASUREMENT

Weather Conditions clov~ 35 0

Field Measurments (after stat2ilizatiOnf:
Temperature IU Units

Equipment Used i-lAGH~'('~MPA~Y'fPc.¥;.e;r tl\l.-
pH Equipment use1' 6HI\"f..K ..J?IV\PA/>l':{ Fbc..~ T PAL- -._"._~-----

Specific Conditions f C:W.... .. _ Units _.... _
Equipment Usecf' Ht'\C-:ti LOMPAt-Ji 1=6 c.~£:i=ElL.. ..

Comments .. . ..

NOTE: Attach Laboratory Reportand 8-12" x 11" site plan showing locations ot all surface and
groundwater monitoringpoints. One map per sampling round.

·Omit it only measuring groundwater elevations.



I
I
I

FORM FOR
GROUNDWATER SAMPLING ANDIOR

GROUNDWATER ELEVATION MEASUREMENT

I SiteName efPI of M()~C4ntJf C~'D~ncIhI/PermitNo. "/0- 'SDP--1-7BL

Monitoring WelllPiezometer No. M /tV - i Upgradient
Downgradie-=n7't------------

I Name of person sampli;lg

A) MONITORING WElUPIEZOMETER CONDITIONS

I
I
I

WelVPiezometer Properly Capped? __ :p::....::::::.... Standing Water or Utter? No
If no, explain If yes, explain -

B.) GROUNDWATER ELEVATION MEASUREMENT (+1- 0.01 foot, MSL)

Elevation: Top of inner well casing ce '9 -3 . 22. Ground Elevation <'e9!' Z'1'
Depth of Well 2.4 ·42 Inside Casing Diameter (in inches) 2·Q"
Equipment Used _S-.l..!oO~L.~I~r-.J.=......5~;rL- ~ _

Groundwater Level (+1- 0.01 foot below top of inner casing, MSL):

Datemme Depth to
Groundwater

Groundwater
ElevationI

I
I

Before Purging
·After Purging
·Before Sampling

3/lRf-0_'_

I
I
I
I

C.) WELL PURGING

Quantity of Water Removed from Well (gallons':L)-:7.0~r~:::::- _
No.of Well Volumes (based on rorrent water le:;.:v-=e'""I)-J''f'4L- ---'_
Was well pumpedlbailed dry? -.Lje.7~------------.-----
Equipment used: ,. /)

Bailer type 01&,(2'0 !7c-~__ ._.... 'Dedicated Bailer
Pump type 'Dedicated Bailer
If 110tdedicated, method of cleaning

D.) FIELD MEASUREMENT

Weather Conditions C{ovcQ,.., 35 a
Field Measurments (after stabilizatiOh):

Temperature /4 ..._.__._.. Units
Equipment Used HAc.H..LbMPA"""Y ~T f1:\t-

pH ," Z.
Equipment Used _ Hf\·f:.i:LIblV\p~ Fbc..~ T :FA-£-

Specific Conditions '75 I Units
Equipment Used }{~tf.~LOMPAJ'::li 1=6C.IC£;~~~'.' _

I
I

Comments ... _... . .. _

NOTE: Attach Laboratory Report and 8-12" x ~1" site plan showing locations of all surface and
groundwater monitoring points. One map per sampling round.

·Omit if only measuring groundwater elevations.

I
I

542-1322
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

FORM FOR
GROUNDWATER SAMPLING AND/OR

GROUNDWATER ELEVATION MEASUREMENT

Site Name C ITV of M()~C4nAJf C ~D Lct&1elhll Permit No. _-=- --!-_-'=- __

Monitoring WelVPiezometer No. M L{) - (o Upgradient
Downgradie-=n7"t-~---------

Name of person sampling

A.) MONITORING WELUPIEZOMETER CONDITIONS

WelllPiezometer Properly Capped? __ .:jL--=- Standing Water or Utter? No
If no, eXJllain If yes, explain -

B.) GROUNDWATER ELEVATION MEASUREMENT (+/- 0.01 foot, MSL)

Elevation: Top of inner well casing 7/l.R· c.:,"3 Ground Elevation:..-7~/:....4~·...:4>:::...:>=------
Depth of Well 1S·C[B Inside Casing Diameter (in inches) 2·Q"
Equipment Used _5-'-!=o~L.~'~r..J=_5..c"':..l ~~ _

Groundwater Level (+1- 0.01 foot below top of inner casing, MSL):

Datemme Depth to
Groundwater

Groundwater
Elevation

Before Purging
*After Purging
*Before Sampling

C.) WELL PURGING

Quantity of Water Removed from Well (gallons) I
No.of Well Volumes (based on current water le:Lv-e'::"'I)'-Z-y--------------
Was well pumpedlbailed dry? _.- -drt~-----------------
Equipment used:

Bailer type O{~b.k-_._ .... _
Pump type
If not dedicated. method of deaning

'Dedicated Bailer
'Dedicated Bailer --------

D.) FIELD MEASUREMENT

Weather Conditions C-(p~--=-3~S~o _
Field Measurments (after stabilizatJ07i):

Temperature I 3 ._. Units
pH Equipment U~~ 5"~~-.-_&.MPM·;Y 'fbc.¥;.er 'Bu..-

Equipment Used Hf\~tI ...g;tV.PANi Fbc..¥:E.T PAL-
Specific Conditions 6 l Z Units

Equipment Used H~tr~l:OMPA""i 'R) c.~£;T 11L:.~.·-----
Comments-------_ _ .

NOTE: Attach Laboratory Report and 8-12" x 11" site plan showifl9 locations of all surface and
groundwater monitoring points. One map per sampling round.

*Omit if only measuring groundwater elevations.

542-1322



I
I
I

FORM FOR
GROUNDWATER SAMPLING AND/OR

GROUNDWATER ELEVATION MEASUREMENT

I
I

Site Name C IT\( of MV~C4T7tJf C~·D 4ndhl/ Permit No. . /0- '5DP- ~ - 78 C-

Monitoring WelVPiezometer No. IVIW -7 UpgradientDowngradie'-::n7t-~----------

Name of person sampling

A) MONITORING WEWPIEZOMETER CONDITIONS

I
I
I
I

WelVPiezometer Properly Capped?__ -::,L-= Standing Water or Utter? No
If no, explain If yes, explain -

ye~

B.) GROUNDWATER ELEVATION MEASUREMENT (+/- 0.01 foot, MSL)

Elevation: Top of inner well casing 71"" 0 1..&>5" Ground Elevation:_'l-'-"'-;-4.:....-.J·'t!....:O=--_
Depth of Well 2:2.·2.6 Inside Casing Diameter (in inches) 2·Q"
Equipment Used _S-.L!=o!..!L.~'C!..r--J=-...:'?''-'l- ~ _

Groundwater level (+1- 0.01 foot below top of inner casing, MSL):

Datemme Depth to
Groundwater

Groundwater
Elevation

I
I

Before Purging
*After Purging
*Before Sampling

C.) WELL PURGING

Quantity of Water Removed from Well (gallons) pJ4
No.of Well Volumes (based on current water le~v;e~I)=L.7-,-,~_~=========================
Was well pumpedlbailed dry?

I
I

Equipment used:
Bailer type
Pump type
If not dedicated, method of cleaning

---_ ...._ ..._ ..._-- 'Dedicated Bailer
'Dedicated Bailer

D.) FIELD MEASUREMENT

I
I
I

Weather Conditions
Field Measurments--;-(a-:ft;:-e-r-s""-ta-;-b'""i1iz-a-;ti:--'o-n~):-------------------

Temperature
Equipment Used

Comments _ .

I
NOTE: Attach Laboratory Report and 8-12" x ~1" site plan showing locations of all surjace and

groundwater monitoring points. One map per sampling round.

*Omil jf only measuring groundwater elevations.

I
I

542-1322



D.G.W D.G.W D.G.W U.G.W U.G.W

;HAMETE~ MCL MW2 MW3 MW4 MW6 MW7
'" ".,.":': '·',·'i:,·""·.· .., <:L,:';;':::.:::;::: : ,',',::"".,;::,,;';' ",:: ... :'\ ;i'::'::':':, '.,... ':.";:,:":,::;::::; ...., :/:::::;! ("j '\:':..::::;':'::;;:-. )' . '. .... :"i

Benzene * 5 NT NT NT NT NT
Carbon tetrachloride * 5 NT NT NT NT NT
1A-Dichlorobenzene * 0.6 NT NT NT NT NT
1,2-Dichloroethane * 5 NT NT NT NT NT
1,1-Dichloroethylene * 7 NT NT NT NT NT
1,1,1- Trichloroethane * 200 NT NT NT NT NT
Vinyl Chloride 2 NT NT NT NT NT
cis-1,2-Dichloroethylene 70 NT NT NT NT NT
Tetrachloroethylene * 5 NT NT NT NT NT
Trichloroeth lene * 5 NT NT NT NT NT

·L ~~
~NT

: :.. '.
Arsenic, dissolved 0.05 NT NT NT
Barium, dissolved 2 NT NT NT NT NT
Cadmium, dissolved 0.005 NT NT NT NT NT
Chromium, dissolved 0.1 NT NT NT NT NT
Copper, dissolved 1.3 NT NT NT NT NT
Zinc, dissolved 5 NT NT NT NT NT
Lead, dissolved 0.015 NT NT NT NT NT
Mercury, dissolved 0.002 NT NT NT NT NT
Magnisium, dissolved --- NT NT NT NT NT
Iron, dissolved 0.3 0.209 2.06 0.183 <0.100 DRY
Chloride 250 <10 74 36 58 DRY
Nitrogen, Ammonia --- 1.3 1.4 <1.0 <1.0 DRY
Chemical OXVQenOem;: --- <10 17 <10 <10 DRY
Phenols --- <0.100 <0.100 <0.100 <0.100 DRY

TOX ~ --- <0.010

~
0.02~ DRY

~ -.~ 6.5-8.5 7.5 7.2 7.4 7.3
Temperature, celsius --- 17 16 16 14 DRY
Conductivity --- 628 1549 763 862 DRY

SAMPLI NG DATE: 10/15/2007

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

CITY OF MUSCATINE C&D LANDFILL
70-SDP-4-78C

MONITORING WELL SAMPLING RESULTS

6008 C&D



I ~~feystoneI LAB 0 RAT 0 R I E 5, INC.

~ 1 2 2UUlI RECE,WE.O ,{Q\J ANALYTICAL REPORT

Project: City of Muscatine C & D Landfill-Fall
Project Number: 6008-06B

I Analyte Result MRL Batch Method Analyst Analyzed Qualifier

17J0984-01 MW-2 Matrix: Water Collected: 10/16/0710:50

Total Organic Halogens (TOX) <0.010mg/1 0.010 1173140 EPA 9020 TVK 11/01/07 14:17

Chloride <10mg/1 10 1172303 USGS 1-1184-85 DRB 10/23/07 8:29

Chemical Oxygen Demand <10mg/1 10 1172210 EPA 410.4 SAA 10/22/07 15:16

Nitrogen, Ammonia 1.3 mg/I 1.0 1172209 SM 4500-NH3 F SAA 10/22/07 15:14

Phenols, total <0.100mg/I 0.100 1173004 EPA 9065 WAS 10131107 15:36

Iron, dissolved 0.209 mg/I 0.100 1172304 EPA6010B RVV 10/24/07 13:52

17J0984-02 MW-3 Matrix: Water Collected: 10/16/07 11:00

Total Organic Halogens (TOX) 0.028 mg/I 0.010 1173141 EPA 9020 TVK 11/01/07 14:20

Chloride 74 mg/I 10 1172303 USGS 1-1184-85 DRB 10/23/07 8:29

Chemical Oxygen Demand 17 mg/I 10 1172210 EPA 410.4 SAA 10/22/07 15:16

Nitrogen, Ammonia 1.4 mg/I 1.0 1172209 SM 4500-NH3 F SAA 10/22/07 15:14

Phenols, total <0.100mg/1 0.100 1173004 EPA 9065 WAS 10/31/07 15:36

Iron, dissolved 2.06 mg/I 0.100 1172304 EPA 6010B RVV 10/24/07 13:56

17J0984-03 MW-4 Matrix: Water Collected: 10/16/0710:35

Total Organic Halogens (TOX) 0.023 mg/I 0.010 lK70127 EPA 9020 TVK 11101/07 13:37

Chloride 36 mg/I 10 1172303 USGS 1-1184-85 DRB 10/23/07 8:29

Chemical Oxygen Demand <lOmg/1 10 1172210 EPA 410.4 SAA 10/22/07 15:16

Nitrogen, Ammonia <1.0 mg/I 1.0 1172209 SM 4500-NH3 F SAA 10/22/07 15:14

Phenols, total <0. 100mg/l 0.100 1173004 EPA 9065 WAS 10/31107 15:36

Iron, dissolved 0.183 mg/I 0.100 1172304 EPA 6010B RVV 10/24/07 14:10

I
I

Work Order: 17J0984
Report To

Todd Whipple
Fox Engineering Associates, Inc.
1601Golden Aspen Drive, Suite 103
Ames,IA 50010I

I
I
I
I
I
I
I
I
I
I

M E M B E R

November 02, 2007

Page 1 of 12

Work Order Information

Date Received: 10/18/2007 9:40AM
Collector: Freeman, Richard

Phone: (515) 233-0000
PO Number:

17J0984-04 MW-6 Matrix: Water Collected: 10/16/0709:45

Total Organic Halogens (TOX) <0.010mg/1 0.010 lK70126 EPA 9020 TVK 11101/07 13:27
Chloride 58 mg/I 10 1172303 USGS 1-1184-85 DRB 10/23/07 8:29
Chemical Oxygen Demand <10mg/1 10 1172210 EPA410.4 SAA 10/22/0715:16
Nitrogen, Ammonia <1.0 mg/I 1.0 1172209 SM 4500-NH3 F SAA 10/22/07 15:14
Phenols, total <0. 100mg/I 0.100 1173004 EPA 9065 WAS 10/31107 15:36

Iron, dissolved <O.IOOmg/1 0.100 1J72304 EPA60lOB RVV 10/24/0714:14
The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in
its entirely. Samples were preserved in accordance with 40 CFRfor pH adjustment unless otherwise noted. MRL= Method Reporting Limit.

I
I
I

Phone 641-792-8451 Fax 641-792-7989600 East 17th Street South



, ~feystone
LAB 0 RAT 0 RI E5, INC.

M E M B E R I
~lL, , : I

Fox Engineering Associates, Inc.
1601 Golden Aspen Drive, Suite 103
Ames, IA 50010

VVorkOrder: 17J0984

17J0984-04 MW-6 Matrix:Water

November 02, 2007 I
Page 2 of 12

Collected: 10/16/07 09:45
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

The results in this repo~t apply to ~hes'arftplesanalyzed in accordance with the chain 0/ custody document. This analytical report must be reproduced i1
its entirety. Sa,!!ples were preserved in accordance with 40 CFRfor pH adjustment unless otherwise noted. MRL= Method Reporting Limit.

. .
Phone 641-792-8451 600 East 17th·StreetSouth Fax 641-792-7989



I ~~feystone
LAB 0 RAT 0 R I E5, INC.

M E M B E R

I
.~._" .1D

I
Fox Engineering Associates, Inc.
1601 Golden Aspen Drive, Suite 103
Ames, IA 50010

VVorkOrder: 17J0984
November 02, 2007

Page 3 of 12

I
I

Determination of Conventional Chemistry Parameters - Quality Control
Keystone Laboratories, Inc. - Newton

I
Analyte

Reporting
Result Limit Units

Spike
Level

Source %REC
Result %REC Limits RPD

RPD
Limit Notes

Batch 16H0220 - 1H60203

I
<::al Standard (16H0220-CALS)
Phenols. total 1.00

Prepared & Analyzed: 08/02/06
mg/I 0.00000

Prepared & Analyzed: 08/02/06 ._-----
mg/I 0.0250800 95.2

Prepared & Analyzed: 08/02/06 ---_ ...... _.
mg/I 0.100300 107

Prepared & Analyzed: 08/02/06
mg/I 0.401200 100

Prepared & Analyzed: 08/02/06
mg/I 1.00300 100

Prepared & Analyzed: 08/02/06
mg/I 2.00600 99.6

Prepared & Analyzed: 08/02/06
mg/I 0.100000 94.0 90-110

Prepared & Analyzed: 01/16/07
mg/I 0.00000

Prepared & Analyzed: 01/16/07
mg/I 10.0000 123

Cal Standard (16H0220-CALl)

I Phenols, total -0.00848

Cal Standard (16H0220-CAL2)
Phenols, total 0.0239

I f.al Standard (16H0220-CAL3)
Phenols, total 0.107

I Cal Standard (16H0220-CAU)
0.401Phenols, total

I
<::'~I_~tan~ard. (16H022~..::.O-:-C::..:A-=I=-J6:.L) ---=--::-:- ---::-_-=-':"--"-:-~""::':""':"=~==':""':"'=-=-=-=-::- _

Phenols, total 2.00

Calibration Check (16H0220-CCVI)
Phenols, total 0.0940

I Batch 17A1613 -1A71617

I
~a.!.-~ta nda rd (17A 1613-CALl)
Chemical Oxygen Demand -2.35

Cal Standard (17 A1613-CAL2)
Chemical Oxygen Demand 12.3

I
I
I
I
I
I The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in

its entirety. Samples were preserved in accordance with 40 CFRfor pH adjustment unless otherwise noted. MRL= Method Reporting Limit.

Phone 641-792-8451 600 East 17th Street South Fax 641-792-7989
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Page 4 of 12

I
Determination of Conventional Chemistry Parameters - Quality Control

Keystone Laboratories, Inc. - Newton

I

Units
Spike
Level

Source %REC
Result %REC Limits RPD

RPD
LimitAnalyte

Reporting
Result Limit Notes

Batch 17A1613 -lA71617

~~~.standard (17AI613-CAL3)
Chemical Oxygen Demand

Chemical Oxygen Demand 152

Prepared & Analyzed: 01/16/07
mg/I 20.0000 110

Prepared & Analyzed: 01116/07
mg/I 75.0000 98.6

Prepared & Analyzed: 01/16/07
mg/I 100.000 97.6

Prepared & Analyzed: 01116/07
mg/I 150.000 101

Prepared & Analyzed: 10/22/07
mg/I 5.00000 111 80-120

Prepared & Analyzed: 10/22/07
mg/I 5.00000 108 80-120

Prepared & Analyzed: 10122/07
mg/I 5.00000 105 80-120

Prepared & Analyzed: 10122/07
mg/I 75.0000 104 90-110

I21.9

~.l!.I.~_tandard(17AI613-CAL4)
Chemical Oxygen Demand 74.0

Cal Standard (17AI613-CAL5)
Chemical Oxygen Demand 97.6

Cal Standard (17AI613-CAL6) I
Batch 17J2203 -IJ72209

~~~ibration Check (17J2203-CCV1)
Nitrogen, Ammonia 5.57

Calibration Check (17J2203-CCV2)
Nitrogen, Ammonia 5.41

II·~.i!i.alCal Check (17J2203-ICV1)
Nitrogen, Ammonia 5.26 I
Batch 17J220S - IJ72211

Calibration Check (17J2205-CCV1)
Chemical Oxygen Demand 77.8

I
I
I
I
I

TI.leresults in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced inl
its entirety. Samples were preserved in accordance with 40 CFRfor pH adjustment unless otherwise noted. MRL= Method Reporting Limit.

Phone 641-792-8451 600 East 17th Street South Fax 641-792-7989 .
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I
Determination of Conventional Chemistry Parameters - Quality Control

Keystone Laboratories, Inc. - Newton

I
Analyte

Reporting
Result Limit Units

Spike
Level

Source %REC
Result %REC Limits RPD

RPD
Limit Notes

Batch 17J2205 -IJ72211

~Iank (1J72209-BLK1)
Nitrogen, Ammonia ND

Prepared & Analyzed: 10/22/07
mg/I 75.0000 99.5 90-110

Prepared & Analyzed: 10/22/07 .._-------
mg/I 75.0000 98.6 90-110

Prepared & Analyzed: 10/22/07 ------
mg/I 75.0000 98.2 90-110

Prepared: 10/30/07 Analyzed: 10/31/07
mg/I 0.100300 88.3 80-120

Prepared: 10/30/07 Analyzed: 10/31/07
mg/I

Prepared: 10/30/07 Analyzed: 10/31/07
mg/I 0.100300 91.0 80-120

Prepared & Analyzed: 10/22/07
1.0 mg/I

I
Calibration Check (17J220S-CCV2)
Chemical Oxygen Demand 74.6

~alibra_tionCheck (17J220S-CCV3)
Chemical Oxygen Demand 74.0

I Calibration Check (17J220S-CCV4)
Chemical Oxygen Demand 73.6

I Batch 17J3002 - IJ73004

Calibration Check (17J3002-CCV1)
Phenols, total 0.0886

I Initial Cal Blank (17J3002-ICB1)
Phenols, total -0.00848

I Initial Cal Check (17J3002-ICVl)
Phenols, total 0.0913

I
Batch IJ72209 - Wet Chern Preparation

I Matrix Spike (IJ72209-MS1) Source: 17J098S-16 Prepared & Analyzed: 10/22/07
Nitrogen, Ammonia 5.39 1.0 mg/I 5.00000 ND 108 64-129

I
I
I
I
I
I The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in

its entirety. Samples were preserved in accordance with 40 CFRfor pH adjustment unless otherwise noted. MRL= Method Reporting Limit.

Phone 641-792-8451 600 East 17th Street South Fax 641-792-7989
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I
Work Order: 17J0984

Determination of Conventional Chemistry Parameters - Quality Control
Keystone Laboratories, Inc. - Newton

I

Noles

-----1

------1

I
I
I
I
I
I

The results in this report apply to the samples analyzed in accordance with the chain Of.custodY document. This analytical report must be. reproduced i)
its entirety. Samples were preserved in accordance with 40 CFRfor pHadjustment unless othenvise noted. MRL= Method Reporting Limit_

Phone 641-792-8451 600 East 17th Street South- Fax 641-792-7989
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Work Order: 17J0984
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I
Determination of Conventional Chemistry Parameters - Quality Control

Keystone Laboratories, Inc. - Newton

Reporting Spike Source %REC RPD
Result Limit Units Level Result %REC Limits RPO Limit Notes

Batch lJ72303 - Wet Chern Preparation

Reference (IJ72303-SRMl) Prepared & Analyzed: 10/23/07

Chloride 21.0 10 mg/I 20.0000 105 90-110

Batch lJ73004 - Wet Chern Preparation

!\~~nk (IJ73004-BLKl) Prepared: 10/30107 Analyzed: 10131107

Phenols, total NO 0.100 mg/I

LeS (IJ73004-BSl) Prepared: 10/30107 Analyzed: 10/31107

Phenols, total 0.0832 0.100 mg/I 0.100300 83.0 60-125

!?u'p!i.~~~J~P3004- DUPl) Source: 17J0984-03 Prepared: 10/30107 Analyzed: 10/31107

Phenols, total ND 0.100 mg/I NO 20

~_lI!':.~._Spike (IJ73004-MS1) Source: 17J0984-04 Prepared: to/30/07 Analyzed: 10/31107

Phenols, total 0:0940 0.100 mg/I 0.100300 ND 93.7 60-140

Batch IJ73140 - TOXffXlEOX

Blank (IJ73140-BLKl) Prepared & Analyzed: I0131107

Total Organic Halogens (TOX) ND 0.010 mg/I

L~~_l~~?3140- BS 1) Prepared & Analyzed: 10/31/07

Total Organic Halogens (TOX) 0.0918 0.010 mg/I 0.103000 89.1 73-126

~eference (IJ73140-SRMl) Prepared & Analyzed: 10/31107

Total Organic Halogens (TOX) 0.0989 0.010 mg/I 0.103000 96.0 90-110

I
I
I
I
I
I
I
I
I
I
I
I
I
I The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in

its entirety. Samples were preserved in accordance with 40 CFRfor pH adjustment unless otherwise noted. MRL:: Method Reporting Limit.

Phone 641-792-8451 600 East 17th Street South Fax 641-792-7989
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I

Determination of Conventional Chemistry Parameters - Quality Control
Keystone Laboratories, Inc. - Newton

I

Units
Spike
Level

Source %REC
Result %REC Limits RPO

RPO
LimitAnalyte

Reporting
Result Limit Notes

Batch IJ73141 - TOXffXlEOX

!Jlank (IJ73141-BLKl)

~e~,:_ence (lK70126-SRM2)
Total Organic Halogens (TOX)

Prepared & Analyzed: 10/31/07
0.010 mg/I

Prepared & Analyzed: 10/31/07
0.010 mg/I 0.103000 95.3 73-126

Prepared & Analyzed: 10/31/07
0.010 mg/I 0.103000 99.7 90-110

Prepared & Analyzed: 11101/07
0.010 mg/I

Prepared & Analyzed: 11101/07
0.010 mg/I 0.103000 96.4 73-126

Prepared & Analyzed: 11101/07
0.010 mg/I 0.103000 96.4 90-110

Prepared: 11/01/07 Analyzed: 11/02/07
0.010 mg/I 0.103000 97.4 90-110

Total Organic Halogens (TOX) NO I~~_S (IJ73141-BS1)
Total Organic Halogens (TOX) 0.0982

Reference (IJ73141-SRM1) -I
Total Organic Halogens (TOX) 0.1026

Batch lK70126 - TOXITXlEOX

!Jlank (lK70::.:12~6~-B::::L::::K=1)~ :...:..::=:.=...:=....:..:=~=.:....:..:.:..:..:..:...:::..:..... _
Total Organic Halogens (TOX) NO

.L.~S (1K70 12::..:6=--B=S::..:1:.L)---:-::-:- ---=---:-:-::-- __ ----::-:~-____:--=--:..:L..:..:..:::..::..~-=-==:...::..:.....:...=.:....::....::.:...:::..:.....------
Total Organic Halogens (TOX) 0.0993 -----1
~eference (lK70126-SRMl)
Total Organic Halogens (TOX) 0.0993

0.1003 I
Batch lK70127 - TOXITXlEOX

Blank (lK70127-BLK1) Prepared & Analyzed: 11101/07
Total Organic Halogens (TOX) NO 0.010 mg/l

I
I
I
I
I

The results in this report apply to t.he samples analyzed' in accordance with the chain of custody document. This analytical report must be reproduced inI
its entirety. Samples were preserVed in accordance with 40 CFRfor pH adjustment unless otherwise noted. MRL= Method Reporting Limit.

- '. .
Phone 641 c792-8451 600 East 17th Street South Fax 641-792-7989
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I
Determination of Conventional Chemistry Parameters - Quality Control

Keystone Laboratories, Inc. - Newton

I

Reporting Spike Source %REC RPD
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes

Batch IK70127 - TOxrrXIEOX

L(::~11_!(70127-BSl) Prepared & Analyzed: 11101/07

Total Organic Halogens (TOX) 0.1081 0.010 mg/I 0.103000 105 73-126

Reference (lK70127-SRMl) Prepared & Analyzed: 11101/07 -_._---
Total Organic Halogens (TOX) 0.1034 0.010 mg/I 0.103000 100 90-110

Reference (lK70127-SRM2) Prepared: 11/01/07 Analyzed: 11/02/07

Total Organic Halogens (TOX) 0.1054 0.010 mg/I 0.103000 102 90-110

I

I
I
I
I
I
I
I
I
I
I
I
I The results in this report apply to the samples analyzed in accordance with the chain oj custody document. This analytical report must be reproduced in _

its entirety. Samples were preserved in accordance with 40 CFRJor pH adjustment unless otherwise noted. MRL= Method Reporting Limit.

Phone 641-792-8451 600 East 17th Street South Fax 641-792-7989
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Page 10 ofl2

I
Determination of DissolvedMetals - Quality Control

Keystone Laboratories, Inc. - Newton

I

Notes

I

I
I

---
I
I
I
I
I

The results in this report apply to the s.amples analyzed in accordance with the chain of cus.tQdy document, This analytical report must be reproduced inl
its entirety, Samples were preserved in accordance with 40 CFRfor pH adjustment unless otherwise noted.' MRL= Method Reporting Limit,

Phone 641-792-8451 600 East 17th Street South Fax 641-792-7989
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I
Determination of DissolvedMetals - Quality Control

Keystone Laboratories, Inc. - Newton

I
Reporting Spike Source %REC RPD

Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes

Batch IJ72304 - Dissolved Metal Prep

~!ank (lJ72304-BLKl) Prepared: 10123/07 Analyzed: 10/24/07

Iron, dissolved ND 0.100 mg/I

~atrix Spike (1J72304-MSl) Source: 17J0812-06 Prepared: 10/23/07 Analyzed: 10/24/07 ._---~-_ .. --- -_.". -

Iron, dissolved 0.382 0.100 mg/I 0.200000 0.164 109 79-135

Matrix Spike Dup (1J72304-MSDl) Source: 17J0812-06 Prepared: 10/23/07 Analyzed: 10124/07

Iron, dissolved 0.376 0.100 mg/I 0.200000 0.164 106 79-135 1.64 11

I
I
I ND = Non Detect; REC= Recovery; RPD= Relative Percent Difference

I Certified Analyses included in this Report

I
Method/Matrix Analyte Certifications

EPA 410.4 in Water

Chemical Oxygen Demand IA-NT,KS-NT,NELAC

I
EPA 6010S in Water

Iron, dissolved IA-NT,KS-NT,NELAC

EPA 9020 in Water

I Total Organic Halogens (TOX) IA-NT,NELAC

EPA 9065 in Water

Phenols, total IA-NT,KS-NT,NELACI SM 4500-NH3 F in Water

Nitrogen, Ammonia lA-NT

I USGS 1-1184-85 in Water

Chloride lA-NT

I Code Description Number Expires

I
lA-NT

KS-NT
NELAC

Iowa Department of Natural Resources
Kansas Department of Health and Environment
New Jersey Department of Environmental Protection

095
E-10287
IA001

02/01/2008

07/31/2008

06/30/2008

I
I The results in this report apply to the samples analyzed in accordance with the chain 0/ custody document. This analytical report must be reproduced in

its entirety. Samples were preserved in accordance with 40 eFR/or pH adjustment unless otherwise noted. MRL'= Method Reporting Limit.

Phone 641-792-8451 600 East 17th Street South Fax 641-792.-7989
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I
I

End of Report

I
I

Keystone Laboratories, Inc.

Sue Thompson
Project Manager I I

I
I
I
I
I
I
I
I
I
I
I

The results in this report apply to the samples analyied in accordance with the chain of custody document. This analytical report must be reproduced i)
its entirety. Samples were preserved in accordance with 40 CFRfor pH adjustment unless otherwise noted. MRL= Method Reporting Limit.

. . .
Phone 641-792-8451 600 East 17th Street South Fax 641-792-7989
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I
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I
I
I
I
I
I
I
I
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I
I
I
I
I
I
I
I

FORM FOR
GROUNDWATER SAMPLING ANDIOR

GROUNDWATER ELEVATION MEASUREMENT

SiteName C,T\( of M()~U\nNf C~'DLctvtelh/IPermitNo. '-;O-SDP-'1-7$_C-
Monitoring WelVPiezometer No. M W - 2- Upgradient --:------;r---------

Downgradient v"
Name of person sampling

A.) MONITORING WELLIPIEZOMETER CONDITIONS

WelVPiezometer Property Capped? __ :::,L..=- Standing Water or Utter? No
If no, explain If yes, explain -

ye~

B.) GROUNDWATER ELEVATION MEASUREMENT (+/- 0.01 foot, MSL)

Elevation: Top of inner well casing te4D' 8&> Ground Elevation (038, 70
Depth of Well 42 'I f..p Inside Casing Diameter (in inches) 2'0 .-
Equipment Used _S-.l.l.O~L.",,'!.!.:r-.J=-,?.....;r~ ~ _

Groundwater Level (+1- 0.01 foot below top of inner casing, MSL):

Datemme Depth to
Groundwater

Groundwater
Elevation

Before Purging
*After Purging
*Before Sampling

Jo/l!5/o7
IO/ll?/a] /o.5b1Mr I

C.) WELL PURGING

Quantity of Water Removed from Well (gallons:L)--::--l.~ _
No.of Well Volumes (based on current water le~v~e'.!.LI)_.=:.-- _
Was well pumpedlbailed dry? __ ..LN:.L1l.2., _

10
'Z--

Equipment used:
Bailer type D£7£6?~4_ ...~.!1_
Pump type
If not dedicated, method of cleaning

'Dedicated Bailer
'Dedicated Bailer

D.) FIELD MEASUREMENT

Weather Conditions c!-lO\k~ 5:-.-0''''-;) _
Field Measurments (after stabiifz--atlon):

Temperature 11 . .__ ..__ Units
Equipment Used,....HAt::.H. .. LC;:>MPA""''' FbcJc.Er ral-

pH '1'7) .,.
Equipment Us~d .HI\·?i{..J;:;IV\PA/>H 'Fbc..~ T PM- -..-..- _

Specific Conditions (pZ-~..... ...__ Units _n •• _

Equipment Used Hr\C-:ti.n LO'MPAt--Ji 'R) c.~£;~L.. ..

Comments ..... _.__ .... --'-_

NOTE: Attach Laboratory Report and 8-12" x 11" site plan showing locations of all surface and
groundwater monitoring points_ One map per sampling round.

*Omit if only measuring groundwater elevations.



I
I
I

FORM FOR
GROUNDWATER SAMPLING ANDIOR

GROUNDWATER ELEVATION MEASUREMENT

I SiteName Ctry of M()~UtT1Nf C~'D i.Ltt1d{I!permitNo. _-= -!.-_--=-__

MW-:3

·/O-SDP-~-7BC.

I Name of person sampling

_________ Upgradient ---;- ---------
Downgradie-:.:.n~t_~ _

Monitoring Well/Piezometer No.

A) MONITORING WELUPIEZOMETER CONDITIONS

I
I
I
I
I
I
I

WelVPiezometer Properly Capped? __ .:fL-=- Standing Water or Litter? No
If no, eXJ)lain If yes, explain -

ye~

B.) GROUNDWATER ELEVATION MEASUPt:MENT (+/- 0.01 foot, MSL)

Elevation: Top of inner well casing 4> 10' 3 £0 Ground Elevation ~ "38, 30
Depth of Well 2-2' C>f...c? Inside Casing Diameter (in inches) 2'9 ••
Equipment Used _S....u"o!.-'1.:::.:'~,....s=--...:7'"-J'-- ~ _

Groundwater Level (+/- 0.01 foot below top of inner casing, MSL):

Datemme Depth to
Groundwater

Groundwater
Elevation

Before Purging
*After Purging
*Before Sampling

I
I

C.) WELL PURGING

Quantity of Water Removed from Well (gallon~1:-- _
No.of Well Volumes (based on current water le:..:v~e::J.I)~~~ _
Was well pumpedlbailed dry? -ye~e,------------,------
Equipment used:

Bailer type Qt,mtAiI.tt.--f82.0--- 'Dedicated Bailer
Pump type 'Dedicated Bailer
If not dedicated, method of cleaning

I
I

D.) FIELD MEASUREMENT

Weather Conditions clo~ lit; t/
Field Measurments (after stabiiiZalfon):

Temperature I f.t; _._.. .. __ Units
EquiPmentU,je'i ~ __CC>MPA~Y ~ 'f1u-

pH Equipment I)S;d ,.:U\·f:.~{.J;C;N>PAN--f 'Fbc..~T PAL- -'.." _
Specific Conditions 1541....... n'.' Units _,.• , _

EquipmentUsed H7'\C:t! ..IOMeAt-''j 'R> c."'£-~L... ..

Comments ... _._..._ .._

I
I

NOTE: Attach Laboratory Report and 8-12" x ~1" site plan showing locations of all surface and
groundwater monitoring points. One map per sampling round.

*Omit if only measuring groundwater elevations.

542-1322

I·
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FORM FOR'
GROUNDWATER SAMPUNG AND/OR

GROUNDWATER ELEVATION MEASUREMENT

SiteName erry of MtJ~C4T7tJf C~'D ~ncIr;/IPermitNo. "O-SDP--1-78C-

Monitoring WelVPiezometer No. MfA.) -1 Upgradient =- _
Downgradie:.:..:n~t_---"""/:.....---------

Name of person sampli;'lg

A.) MONITORING WEWPIEZOMETER CONDITIONS

WelVPiezometer Properly Capped?__ .::p;....=- Standing Water or Litter? No
If no, eXJ)lain If yes, explain -

B.) GROUNDWATER ELEVATION MEASUREMENT (+/- 0.01 foot, MSL)

Elevation: Top of inner well casing <e '9 -3 ' Zz. Ground Elevation Ce9/' z.Cj
Depth of Well 21' t3 Inside Casing Diameter (in inches) 2·0 ..
Equipment Used _S~O~L..~'~r-.J=-5_"'.-r~ ~ _

Groundwater Level (+/- 0.01 foot below top of inner casing, MSL):

Datemme Depth to
Groundwater

Groundwater
Elevation

Before Purging
•After Purging
·Before Sampling

(OpS!WCl1
IOhs/o"? 10:7>
I I

C.) WELL PURGING

Quantity of Water Removed from Well (gaIlOnS:L)~tJ____;'S---._-----------
NO.ofWell Volumes (based on current water le::..::v~e':.LI)__L( _
Was well pumpedlbailed dry? -.y£77--------------------
Equipment used:

Bailer type D[SP01tl~.fe .... _.....__
Pump type
If not dedicated, method of deaning

'Dedicated Bailer
'Dedicated Bailer

D.) FIELD MEASUREMENT

Weather Conditions Gl{)t.J~~ 50"°
Field Measurments (after stabilization):

Temperature I. (P. ..__ Units
Equipment Used41-lALH ..u,MeA~ y Fbo:.E:r 1$1-

pH '1'
Equipment Used HA?i:f..J.P"",pAN-={ Ft>c..'t-E T PM- -- -

Spedfic Conditions '7{,.i1......_ _ Units _
EqUipmentUsed ' H'r\C-:ti LOMPANi 16C.IC£:-T UL... ..

Comments ------_ ....._...... ...

NOTE: Attach Laboratory Report and 8-12" x 11" site plan showing locations of all surface and
groundwater monitoring points. One map per sampling round.

·Omit if only measuring groundwater elevations.
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FORM FOR
GROUNDWATER SAMPLING ANDIOR

GROUNDWATER ELEVATION MEASUREMENT

SiteName CITY of MtJ~UiTltJ.f C~'D 4VJc1{I!perrnitNo. _--= --!-_-=-__

Monitoring Well/Piezometer No. (VIW - (0 UpgradientDowngradie-n-;-t---!::.....---------

'/O-SDP-~-78C-

/
Name of person sampling

A.) MONITORING WELUPIEZOMETER CONDITIONS

WelVPiezometer Properly capped? __ fJ~,-,~::o- Standing Water or Utter? No
If no, explain - If yes, explain -

B.) GROUNDWATER ELEVATION MEASUREMENT (+/- 0.01 foot, MSL)

Elevation: Top of inner well casing 7 fiR' (P '3 Ground Elevation 7/4 .4>S
Depth otWell 1&·9B Inside Casing Diameter (in inches) 2'0 ,.
Equipment Used _S.z!.o~(.."-.!'~/"'-'=-5::i!;r~ ~ _

Groundwater level (+/- 0.01 foot below top of inner casing, MSl):

Datemme Depth to
Groundwater

Groundwater
Elevation

Before Purging
·After Purging
-Before Sampling

C.) WELL PURGING

Quantity of Water Removed from Well (gallons) I
No.ofWell Volumes (based on current water le:Lv-e"'""I):........,',...--------------
Was well pumpedlbailed dry? it~.-------------------
Equipment used:

Bpailertype Of f;V~Ct. "_l.t-_._.... _
ump type

If not dedicated, method of cleaning

'Dedicated Bailer
'Dedicated Bailer --------

D.) FIELD MEASUREMENT

Weather Conditions 4/ovc~""'9~5::..o _
Field Measurments (after stabiliZatibn):

Temperature /1. _....__. Units
pH Equipment USrJ.? ~~_.~C9MPA""')' ~ "f1\l- ..-----

Equipment Used H f\~tt ...];OMPAN-t Fbc..~T pft£- _
Spedfic Conditions ~ Units

Equipment Used -HAC:t{~7PME'A~i g C.lC.frT UL:.~~· _
Comments ...._.... ...

NOTE: Attach Laboratory Report and 8-12" x 11" site plan showing locations of all surface and
groundwater monitoring points. One map per sampling round.

·Omit if only measuring groundwater elevations.

542-1322
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FORM FOR
GROUNDWATER SAMPLING ANDIOR

GROUNDWATER ELEVATION MEASUREMENT

Site Name C (PI of M()~C4nNf C~·D lctvrdhl/ Permit No. . /0- SDP- -1- 78 C-

Monitoring WelVPiezometer No. rV1W -7 Upgradient --:-_::../ _
Downgradie::.;n:.:..t_----------

Name of person sampling _ I'".l.:.. .' ....

A) MONITORING WEWPIEZOMETER CONDITIONS

WelVPiezometer Properly Capped? __ ~.=... Standing Water or Utter? No
If no, ex!,lain If yes, explain -

B.) GROUNDWATER ELEVATION MEASUREMENT (+/- 0.01 foot, MSL)

Elevation: Top of inner well casing 7/ "', 1..&>5 Ground Elevation.-,7~/-;-,4,-·...!.1-=O=--- _
Depth of Well Z.2· 2.'5 Inside Casing Diameter (in inches) 2 -0 ..
Equipment Used _S~O~L.!!=:'!..!-N:::.5~;T"~~ ~- __ --_

Groundwater Level (+/- 0.01 foot below top of inner casing, MSL):

Datemme Depth to
Groundwater

Groundwater
Elevation

Before Purging
*After Purging
*Before Sampling

loHS/o 7
i •

C.) WELL PURGING

Quantity of Water Removed from Well (gallons) N 4-
No.of Well Volumes (based on current water le~v-e'::""I)-7-F:!--------------
Was well pumpedlbailed dry?

Equipment used:
Bailer type
Pump type
If not dedicated, method of deaning

'Dedicated Bailer
'Dedicated Bailer

----_ .._-_._ ...._--

D.) FIELD MEASUREMENT

Weather Conditions
Field Measurrnents 7(a-':ft:-e-r-'sta:-b:-:i1:7'jz-a=tio-n}:

Temperature
Equipment Used

Units
HAC:H.~·C~A""'Y ~ ?fAt-

pH:....-=--,-_..,..-;-:----,,--
Equipment Used Hf\l;.tt ...JpMPAt"'"f 'Fbc..¥.E.r PI'\?- --__~.

Specific Conditions'-,,-:-:--:-_. Units
Equipment Used 11f\C:t{~IQMPA""'i 'R' (.lc£;T UL:.~.·-----

Comments ..... _.... . ..

NOTE: Attach Laboratory Report and 8-12" x 11" site plan showing .locations of all surface and
. groundwater monitoring points. One map per sampling round.

"Omit if only measuring groundwater elevations.

542-1322
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ATTACHMENT D

Concentration versus Time Graphs



GROUNDWATER SYSTEM
MUSCATINE C & 0 LANDFILL
70-S0P-4-78C
CONCENTRATION VERSUS TIME

U.W.T. OW.T. OW.T. OW.T. OW.T.
PARAMETER MCL Mean + 2STO MW6 MW2 MW3 MW4 MW7

mg/L
04/15/95 Iron, dissolved 0.3 5.215 0.41 0.25 12.3 0.27 0.11
07/15/95 Iron, dissolved 0.3 5.215 0.02 0.18 7.94 0.05 0.01
10/15/95 Iron, dissolved 0.3 5.215 0.21 0.54 7.31 0.25 0.29
01/15/96 Iron, dissolved 0.3 5.215 0.74 0.59 6.41 0.06 0.81
04/15/96 Iron, dissolved 0.3 5.215 0.33 0.12 10.05 0.3 0.76
10/15/96 Iron, dissolved 0.3 5.215 0.07 1.16 6.33 0.09 0.31
04/15/97 Iron, dissolved 0.3 5.215 - 0.04 0.69 19.32 0.12 0.15
10/15/97 Iron, dissolved 0.3 5.215 0.015 0.54 15.1 0.015 dry
04/15/98 Iron, dissolved 0.3 5.215 0.1 0.6 21 0.1 0.1
10/15/98 Iron, dissolved 0.3 5.215 10.8 0.661 13.5 0.914 14.9
04/15/99 Iron, dissolved 0.3 5.215 0.0022 0.046 1.19 0.0022 0.0022
10/15/99 Iron, dissolved 0.3 5.215 0.413 0.0022 0.412 0.0022 0.0022

04/15/2000 Iron, dissolved 0.3 5.215 0.0022 0.583 11.7 0.0022 0.0022
10/15/2000 Iron, dissolved 0.3 5.215 0.008 0.653 7.4 0.014 0.0022
04/15/2001 Iron, dissolved 0.3 5.215 0.19 3.5 9.9 0.16 0.11
10/15/2001 Iron, dissolved 0.3 5.215 0.05 0.95 8.4 0.05 0.05
04/15/2002 Iron, dissolved 0.3 5.215 0.06 0.6 0.06 0.06 0.06
10/15/2002 Iron, dissolved 0.3 5.215 0.27 1 5.3 0.16 dry
03/13/2003 Iron, dissolved 0.3 5.215 <0.3 0.511 4.78 0.215 dry
09/04/2003 Iron, dissolved 0.3 5.215 <0.3 0.305 1.06 <0.3 dry
03/03/2004 Iron, dissolved 0.3 5.215 <0.30 0.466 3.38 0.018 dry
09/08/2004 Iron, dissolved 0.3 5.215 <0.3 0.305 1.06 <0.3 dry
03/10/2005 Iron, dissolved 0.3 5.215 0.095 0.441 5.09 1.85 dry
09/08/2005 Iron, dissolved 0.3 5.215 <0.3 0.4 0.638 <0.3 dry
03/15/2006 Iron, dissolved 0.3 5.215 0.073 0.799 9.01 <0.030 dry
09/27/2006 Iron, dissolved 0.3 5.215 <0.030 0.371 1.69 dry dry
03/06/2007 Iron, dissolved 0.3 5.215 0.194 0.460 2.85 0.966 dry
10/15/2007 Iron, dissolved 0.3 5.215 <0.100 0.209 2.06 0.183 dry

Mean 0.671067 0.604721 6.972857 0.254417 1.1043
Standard Deviation (STO) 2.272052 0.619649 5.549156 0.422419 3.570497

Mean + 2STO 5.21517 1.844019 18.07117 1.099256 8.245294

I Iron
i Water Table System
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PARAMETER

04/15/95 Chloride
07/15/95 Chloride
10/15/95 Chloride
01/15/96 Chloride
04/15/96 Chloride
10/15/96 Chloride
04/15/97 Chloride
10/15/97 Chloride
04/15/98 Chloride
10/15/98 Chloride
04/15/99 Chloride
10/15/99 Chloride

04/15/2000 Chloride
10/15/2000 Chloride
04/15/2001 Chloride
10/15/2001 Chloride
04/15/2002 Chloride
10/15/2002 Chloride
03/13/2003 Chloride
09/04/2003 Chloride
03/03/2004 Chloride
09/08/2004 Chloride
03/10/2005 Chloride
09/08/2005 Chloride
03/15/2006 Chloride
09/27/2006 Chloride
03/06/2007 Chloride
10/15/2007 Chloride

MCL
mg/L

250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250

Mean
Standard Deviation (STD)

Mean + 2STD

GROUNDWATER SYSTEM
MUSCATINE C & D LANDFILL
70-SDP-4-78C
CONCENTRATION VERSUS TIME

UW.I.
Mean + 2STD MW 6

101.862
101.862
101.862
101.862
101.862
101.862
101.862
101.862
101.862
101.862
101.862
101.862
101.862
101.862
101.862
1OJ.. 862
101.862
101.862
101.862
101.862
101.862
101.862
101.862
101.862
101.862
101.862
101.862
101.862

32.5
42.6
51.1
85.1
62.5
49.6
58.9
72
120
60.1
69.2
64.7
55.8
39
46.8
66.3
48
64
90
86
84
86
81
72
62
69
62
58

D.W.T.
MW2

1.8
1.8
1.7
2.3
2.3
2.5
0.5
8
13
21.8
0.5
10.5
0.5
0.5
2.5
2.5
0.5
1.4
<10
<10
<10
<10
<10
<10
<10
<10
<10
<10

65.65 4.144444
18.10617 5.533858

101.8623 15.21216

DW.I.
MW3

202.5
245.1
177.5
303.7
190
169.8
160.4
200
450
273
54.3
195
204
133
196
164
139
110
116
108
85
108
91
57
91
59
64
74

157.8679
86.3073

330.4825

D.W.T.
MW4

37
24.8
59.8
87.5
108.2
62.3
112.3
69
150
54.6
90.5
91.1
103
67.4
118
53.1
51
46
50
42
61
42
30
43
30
dry
52
36

65.61481
30.98084

127.5765

I

DW.T.
MW7

I
I

2.4
6.5
6.6
6.8
7.2
6.4
10.3
dry
28
21.8
12.4
6.2
12.4
3.37
6.8
7
5
dry
dry
dry
dry
dry
dry
dry
dry
dry
dry
dry

I
I
I
I
I
I
I
I
I

9.323125
6.53245

22.38802
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GROUNDWATER SYSTEM
MUSCATINE C & D LANDFILL
70-SDP-4-78C
CONCENTRATION VERSUS TIME

UW.T. DW.T. D.W.T. DW.T. D.W.T.
PARAMETER MCL Mean + 2STD MW6 MW2 MW3 MW4 MW7

mg/L
04/15/95 Nitrogen, Ammonia 3.596 0.86 1.56 1.47 0.53 0.72
07/15/95 Nitrogen, Ammonia 3.596 6.7 2.19 6.7 1.91 1.42
10/15/95 Nitrogen, Ammonia 3.596 0.47 1.38 2.06 0.47 2.94
01/15/96 Nitrogen, Ammonia 3.596 0.56 1.62 1.56 0.51 0.78
04/15/96 Nitrogen, Ammonia 3.596 0.1 1.25 1.18 0.1 0.08
10/15/96 Nitrogen. Ammonia 3.596 0.06 1.17 1.31 0.025 0.06
04/15/97 Nitrogen. Ammonia 3.596 0.06 1.22 1.25 0.06 0.06
10/15/97 Nitrogen, Ammonia 3.596 0.09 1.17 1.13 0.18 dry
04/15/98 Nitrogen, Ammonia 3.596 0.05 2.4 2.8 0.05 0.05
10/15/98 Nitrogen, Ammonia 3.596 0.025 1.29 1.18 0.108 0.067
04/15/99 Nitrogen, Ammonia 3.596 0.25 1.2 1.19 0.25 0.25
10/15/99 Nitrogen. Ammonia 3.596 0.65 2.2 2.05 0.65 0.65

04/15/2000 Nitrogen, Ammonia 3.596 0.448 0.336 0.448 0.025 0.025
10/15/2000 Nitrogen, Ammonia 3.596 0.025 0.4 0.6 0.025 1
04/15/2001 Nitrogen, Ammonia 3.596 0.1 1 1.02 0.1 0.1
10/15/2001 Nitrogen, Ammonia 3.596 0.1 1.2 1.48 0.1 0.1
04/15/2002 Nitrogen. Ammonia 3.596 0.11 0.46 1.3 0.1 0.254
10/15/2002 Nitrogen. Ammonia 3.596 0.025 1.2 1.4 0.13 dry
03/13/2003 Nitrogen. Ammonia 3.596 <1 1.1 1.1 <1 dry
09/04/2003 Nitrogen, Ammonia 3.596 <1 1.4 1.2 <1 dry
03/03/2004 Nitrogen, Ammonia 3.596 <1.0 <1.0 <1.0 <1.0 dry
09/08/2004 Nitrogen. Ammonia 3.596 <1.0 <1.0 1.2 <1.0 dry
03/10/2005 Nitrogen. Ammonia 3.596 <1.0 1.2 1.3 <1.0 dry
09/08/2005 Nitrogen, Ammonia 3.596 <1.0 <1.0 <1.0 <1.0 dry
03/15/2006 Nitrogen, Ammonia 3.596 <1.0 1.5 3.1 <1.0 dry
09/27/2006 Nitrogen. Ammonia 3.596 <1.0 1.4 1.2 dry dry
03/06/2007 Nitrogen. Ammonia 3.596 <1.0 1.2 1.7 <1.0 dry
10/15/2007 Nitrogen, Ammonia 3.596 <1.0 1.3 1.4 <1.0 dry

Mean 0.5935 - 1.29384 1.628 0.295722 0.53475
Standard Deviation (STD) 1.501318 0.478132 1.155897 0.436515 0.741713

Mean + 2STD 3.596137 2.250103 3.939793 1.168751 2.018176
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GROUNDWATER SYSTEM I
MUSCATINE C & D LANDFILL
70-SDP-4-78C ICONCENTRATION VERSUS TIME

UW.T. DW.T. DW.T. DW.T. DW.T. IPARAMETER MCL Mean + 2STD MW 6 MW2 MW3 MW4 MW7
mg/L

04/15/95 COD 208.653 2.9 0.05 42 74 4.3
07/15/95 COD 208.653 62 42 31 63 2.8 I10/15/95 COD 208.653 63 42 42 31 5.1
01/15/96 COD 208.653 165 31 130 63 63
04/15/96 COD 208.653 188 74 188 74 53
10/15/96 COD 208.653 31 21 290 63 21 I04/15/97 COD 208.653 31 10 97 42 42
10/15/97 COD 208.653 2.5 2.5 82 31 dry
04/15/98 COD 208.653 2.5 2.5 31 25 8
10/15/98 COD 208.653 2 16 47 25 2 I04/15/99 COD 208.653 10 10 31 29 10
10/15/99 COD 208.653 293 585 191 252 170

04/15/2000 COD 208.653 84.1 53.1 162 120 44.3
10/15/2000 COD 208.653 57.5 53.1 164 44.3 90.7 I04/15/2001 COD 208.653 2.5 2.5 32 14 2.5
10/15/2001 COD 208.653 2.5 2.5 30 14 2.5
04/15/2002 COD 208.653 23.8 NT 107 25.9 43.4
10/15/2002 COD 208.653 3 3 20 10 dry I03/13/2003 COD 208.653 <10 <10 20 12 dry
09/04/2003 COD 208.653 <10 <10 28 16 dry
03/03/2004 COD 208.653 <10 <10 25 18 dry
09/08/2004 COD 208.653 <10 11 24 12 dry I03/10/2005 COD 208.653 <10 <10 26 <10 dry
09/08/2005 COD 208.653 <10 <10 18 <10 dry
03/15/2006 COD 208.653 22 <10 53 <10 dry
09/27/2006 COD 208.653 <10 <.10 29 dry dry I03/06/2007 COD 208.653 <10 <1'0 27 20 dry
10/15/2007 COD 208.653 <10 <.10 17 <10 dry

Mean 55.17368 53.40278 70.85714 46.87826 35.2875 IStandard Deviation (STD) 76.73959 130.7134 68.65114 51.24076 43.49214

Mean + 2STD 208.6529 314.8295 208.1594 149.3598 122.2718 I--,

COD I; Water Table System
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I
I PARAMETER MCL

mg/L
10/15/95 TOX
10/15/96 TOX
10/15/97 TOX
10/15/98 TOX
10/15/99 TOX

10/15/2000 TOX
10/15/2001 TOX
10/15/2002 TOX
09/04/2003 TOX
09/08/2004 TOX
09/08/2005 TOX
09/27/2006 TOX
10/15/2007 TOX

I
I
I
I
I
I
I

Mean
Standard Deviation (STD)

Mean + 2STD

GROUNDWATER SYSTEM
MUSCATINE C & D LANDFILL
70-SDP-4-78C
CONCENTRATION VERSUS TIME

UW.T.
Mean + 2STD MW 6

0.086
0.086
0.086
0.086
0.086
0.086
0.086
0.086
0.086
0.086
0.086
0.086
0.086

0.05
0.1

0.007
0.011
0.001
0.05

0.005
0.011
<0.01
0.018
<0.010
0.01

<0.010

0.0263
0.029705

0.085711

DW.T.
MW2

0.05
0.1

0.0025
0.0025
0.001
0.05

0.005
0.0025
<0.01

<0.010
<0.010
0.037
<0.010

0.027833
0.032389

0.092612

D.W.T.
MW3

0.05
0.1

0.026
0.019
0.001
0.05

0.018
0.029
0.018
0.032
0.014
<0.010
0.028

DW.T.
MW4

0.05
0.1

0.007
0.945
0.001
0.05

0.024
0.031
0.014
0.021
0.034

dry
0.023

D.W.T.
MW7

0.05
0.1

0.0001
0.01

0.001
0.05

0.005
dry
dry
dry
dry
dry
dry

0.032083 0.108333 0.030871
0.024459 0.253492 0.034754

0.081001 0.615318 0.100379

I
I
I

TOX
Water Table System
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PARAMETER MCL
mg/L

GROUNDWATER SYSTEM
MUSCATINE C & D LANDFILL
70-SDP-4-78C
CONCENTRATION VERSUS TIME

UW.T. DW.T. DW.T. DW.T. D.W.T.
Mean + 2STD MW 6 MW2 MW3 MW4 MW7

0.024 0.005 0.005 0.005 0.005 0.005
0.024 0.01 0.01 0.01 0.01 0.01
0.024 0.016 0.018 0.018 0.016 dry
0.024 0.025 0.025 0.025 0.025 0.025
0.024 0.0025 0.0025 0.0025· 0.0025 0.0025
0.024 0.0025 0.0318 0.0025 0.0025 0.0025
0.024 0.01 0.01 0.01 0.01 0~01
0.024 0.0025 0.0025 0.0025 0.0025 dry
0.024 <0.1 <0.1 <0.1 <0.1 dry
0.024 <0.100 <0.100 <0.100 <0.100 dry
0.024 <0.100 <0.100 <0.100 <0.100 dry
0.024 <0.100 <0.100 <0.100 dry dry
0.024 <0.100 <0.100 <0.100 <0.100 dry

0.009188 0.0131 0.009438 0.009188 0.009167
0.007496 0.010154 0.007748 0.007496 0.007728

0.024179 0.033408 0.024933 0.024179 0.024623

Phenols
Water Table System

I

10/15/95 Phenols
10/15/96 Phenols
10/15/97 Phenols
10/15/98 Phenols
10/15/99 Phenols

10/15/2000 Phenols
10/15/2001 Phenols
10/15/2002 Phenols
09/04/2003 Phenols
09/08/2004 Phenols
09/08/2005 Phenols
09/27/2006 Phenols
10/15/2007 Phenols

Mean
Standard Deviation (STD)

Mean + 2STD
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ATTACHMENT E

Water Elevation Data
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Water Level Data
Muscatine C&D Landfill

WelllTOC MW-1 640.42 MW-2 640.86 MW-3 640.36 MW-4 693.22 MW-5 716.8 MW-6 716.63 MW-7 716.65 PZ-8 692.99
Depth of Well 67.09 42.6 22.06 24.43 76.5 48.98 22.25 46

Water Water Water Water Water Water Water Water Water Water Water Water Water Water Water Water
Date Depth Elevation Depth Elevation Depth Elevation Depth Elevation Depth Elevation Depth Elevation Depth ,Elevation Depth Elevation
11/04/93 NT NT 6.24 634.62 7.08 633.28 16.44 676.78 70.75 646.05 39.38 677.25 16.35 700.3 42.05 650.94
11/23/93 5.60 634.82 6.05 634.81 7.24 633.12 16.94 676.28 57.04 659.76 48.94 667.69 16.72 699.93 42.30 650.69
12/09/93 5.64 634.78 6.10 634.76 7.53 632.83 17.20 676.02 53.54 663.26 40.76 675.87 17.15 699.5 NT NT
12/16/93 6.22 634.2 7.71 633.15 7.62 632.74 17.49 675.73 52.57 664.23 41.05 675.58 17.70 698.95 NT NT
01/20/94 5.97 634.45 6.40 634.46 8.46 631.9 18.05 675.17 50.95 665.85 52.57 664.06 18.50 698.15 42.26 650.73
10/28/99 6.80 633.62 7.20 633.66 10.10 630.26 18.60 674.62 45.95 670.85 41.95 674.68 19.70 696.95 NT NT

09/30/2002 7.10 633.32 7.58 633.28 10.68 629.68 18.83 674.39 44.03 672.77 41.95 674.68 20.63 696.02 34.69 658.3
03/18/2003 6.70 633.72 7.15 633.71 9.20 631.16 19.08 674.14 44.80 672 42.55 674.08 21.15 695.5 34.40 658.59
09/04/2003 7.85 632.57 8.40 632.46 11.80 628.56 20.10 673.12 45.45 671.35 43.35 673.28 21.95 694.7 36.00 656.99
03/03/2004 7.40 633.02 7.90 632.96 10.35 630.01 20.45 672.77 45.80 671 43.85 672.78 21.90 694.75 35.80 657.19
09/04/2004 7.60 632.82 8.20 632.66 11:00 629.36 20.60 672.62 45.95 670.85 43.70 672.93 21.85 694.8 dry dry
03/10/2005 7.20 633.22 7.70 633.16 10.;15 630.21 ,20.35 672.87 45.80 671 43.45 673.18 21.60 695.05 dry dry
09/08/2005 8.45 631.97 9.01 631.85 12AO 628.26 20.91 '672.31 46.32 670.48 43.90 672.73 21.85 694.8 dry dry
03/15/2006 7.65 632.77 8.17 632.69 9.52 630.84 20.98 672.24 46.26 670.54 44.18 672.45 21.86 694.79 dry dry
09/27/2006 8.64 631.78 9.18 631.68 12.28 628.08 21.54 671.68 46.57 670.23 44.35 672.28 21.88 694.77 dry dry
03/06/2007 7.60 632.82 8.00 632.86 8.10 632.26 . 21.60 671.62 47.10 669.7 44.70 671.93 21.98 694.67 34.70 658.29
10/15/2007 8.05 632.37 7.60 633.26 11.30 .629.06 ' . 21.55 671.67 46.55 670.25 44.42 672.21 21.85 694.8 35.00 657.99,

- - - - - - - -
Average 7.15 7.56 9.68 19.45 49.14 43.83 20.27 37.47
Std. Dev. 0.91 0.92 1.70 1.70 6.41 2.97 2.05 3.39

12.69% 12.15% 17.57% 8.72% 13.05% 6.78% 10.11% 9.03%
Maximum 8.64 9.18 12.28 21.60 70.75 52.57 21.98 42.30
Minimum 0.00 6.05 7..08 16.44 44.03 39.38 16.35 0.00

P.N.6008


